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Description

Field of the invention

[0001] The present invention relates to methods and
systems for logging driving information associated with
vehicle behaviour. Moreover, the present invention re-
lates to a mobile device adapted for installation to a ve-
hicle and configured to log such driving information, for
example, video footage associated with how the vehicle
is driven. Such driving information may subsequently be
utilised to determine the cause of an event such as an
accident, to modify driver behaviour and/or to determine
insurance premiums.

Background

[0002] Data logging devices are commonly installed
on aircraft that log data about events associated with the
behaviour of the aircraft and also the crew controlling the
aircraft. Such data logging devices are commonly termed
"black boxes" and are very useful for determining the
cause of problems that have affected the aircraft, espe-
cially when no other record of a significant event such as
a crash exists.
[0003] Similar data logging devices exist for road ve-
hicles, and can be used to realise similar advantages.
Vehicle users as well as authorities can use such devices
to determine the cause of traffic accidents or other vehi-
cle-related events, whether these stem from a vehicle
malfunction or driver negligence. For example, the data
logged by these devices can be used as evidence for
insurance claims and so potentially to determine insur-
ance premiums.
[0004] Some of these data logging devices can be in-
tegrated with the car data network, and so may take in-
puts from sensors integrated with the vehicle, such as
those measuring the speed of the vehicle. However,
these can be difficult and costly to install. Others having
their own internal sensor set are more readily retrofitted
to a vehicle. Nonetheless, such data logging devices for
road vehicles are less prevalent perhaps due to their un-
justifiable expense. Accordingly the uptake of data log-
ging devices that can be retrofitted to road vehicles, as
are known in the art, has been minimal.
[0005] US 2010/157061 describes a method of oper-
ating a general purpose handheld communication device
to monitor traffic events. The handheld communication
device is detachably mountable on a vehicle and includes
a motion sensor, a video imaging sensor, a data proces-
sor, data storage medium, and data communication mod-
ule. The method includes acquiring motion data using
the motion sensor; identifying a traffic event based on
the motion data; acquiring visual data using the video
imaging sensor; saving data that includes the acquired
visual data and motion data on the data storage medium;
and communicating the saved data using the communi-
cation module.

[0006] DE 20 2008 013951 describes an assembly for
a web-based electronic logbook.
[0007] US 2010/039254 describes a machine-control-
led method which includes a mobile electronic device
capturing transportation activity information correspond-
ing to a particular transportation activity for a user, eval-
uating the transportation activity information based on a
set of compliance rules, and issuing an alert to the user
in response to determining that the transportation activity
information is not in conformance with the set of compli-
ance rules.
[0008] Georggi Labrador et al: "TRAC-IT - A Software
Architecture Supporting Simultaneous Travel Behaviour
Data Collection & Real-time Location-Based Services for
GPS-Enabled Mobile Phones", Proceedings of the Na-
tional Academy of Sciences’ Transportation Research
Board 88th Annual Meeting, Paper #09-3175, 1 January
2009 describes software architecture for GPS-enabled
mobile phones in order to enable passive and active trav-
el behaviour data collection.
[0009] It is the object of the present invention to alle-
viate the above-mentioned problems, at least in part.

Summary of the Invention

[0010] According to a first aspect of the present inven-
tion there is provided a portable mobile telecommunica-
tions device arranged to generate sensor data associat-
ed with the behaviour of a vehicle and configured to log
driving information associated with the vehicle during a
driving period, when the portable mobile telecommuni-
cations device is within and removably installed to the
vehicle and the vehicle is being driven by a driver, the
portable mobile telecommunications device comprising:
a sensor set comprising at least one of an image sensor,
an audio sensor, an accelerometer and a positioning
module; a processor for processing sensor data from the
sensor set to derive said driving information; a memory
for storing said derived driving information; and a wireless
telecommunications module operable to download an
application; in use, the portable mobile telecommunica-
tions device being arranged to execute the downloaded
application to control the portable mobile telecommuni-
cations device to: process sensor data from the sensor
set during the driving period to derive driving information
associated with how the vehicle is driven; and store a
selection of the driving information to the memory, char-
acterised in that the portable mobile telecommunications
device is arranged in use to execute the downloaded
application to control the portable mobile telecommuni-
cations device to register the start of the driving period
in response to an initialisation input generated automat-
ically in response to the sensor data having predeter-
mined values.
[0011] Advantageously, the use of a mobile telecom-
munication device enables a data logging device to be
conveniently and inexpensively retrofitted to a vehicle.
Mobile telecommunication devices such as "smart-
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phones" are becoming increasingly widespread, and
these devices tend to have the requisite sensor sets to
capture data concerning vehicle behaviour. Thus, a ge-
neric mobile telecommunication device already owned
by a driver of the vehicle can be loaded with the applica-
tion to provide such data logging functionality that would
otherwise necessitate a dedicated black-box. Thus, the
functionality of a black-box can be realised without addi-
tional expense.
[0012] Ideally, the mobile device is a hand-portable
mobile device. Advantageously, the portability permits
the mobile device to be conveniently fitted to and re-
moved from the vehicle.
[0013] Furthermore, such a mobile telecommunication
device presents additional advantages over known ded-
icated black-box systems as the data logging functional-
ity of the mobile telecommunication device can be con-
tinually refined. This can be achieved without physically
upgrading the hardware of the device, and also without
significant user intervention. Specifically, the application
may be arranged to determine whether a software update
exists and if so, control the mobile device to download
at least portions of an improved version of the application.
Conveniently, downloading may be via the wireless tel-
ecommunication module. Said downloading may be au-
tomatic, or may be user-confirmed. For the avoidance of
doubt, the application will typically be stored on a portion
of the memory of the mobile device and executed there-
from, as is known in the art. Also, it will be appreciated
that the application, or portion thereof may be download-
ed via the wireless telecommunication module and/or via
an intermediary device. For example the application may
be side-loaded to the mobile device from an intermediary
computing device.
[0014] The application may be sourced from an appli-
cation store and/or content provider. For example, the
content provider may comprise the Apple® Appstore®.
The content provider may comprise a cloud computing
provider.
[0015] It will be appreciated that the use of such a ge-
neric mobile device in this context may be counter-intu-
itive to a person skilled in the art - such generic devices
are not designed to withstand events such as catastroph-
ic crashes. Furthermore, such generic devices are usu-
ally not necessarily configured to appropriately detect
conditions that may need to be recorded. Such devices
are usually kept in a user’s pocket or bag, and so are not
best placed to generate sensor data associated with the
behaviour of a vehicle. However, the inventor of the
present invention has realised that such a mobile device
that is adapted for installation to the vehicle can over-
come such drawbacks and fulfil a role similar to a black
box. To this end, the mobile telecommunication device
may comprise an adapter arranged to hold the device
securely to the vehicle.
[0016] Advantageously, as well as protecting the de-
vice from damage, the adapter improves the suitability
and reliability of the sensor data and so the driving infor-

mation associated with when and/or how the vehicle is
being driven. For example, if the sensor set comprises
an accelerometer, the acceleration of the vehicle can be
more accurately measured due to the mobile device be-
ing firmly attached to the vehicle. Similarly, if the sensor
set comprises an image sensor, for example, for captur-
ing video footage of the road ahead, better footage can
be obtained as the mobile device can be held in the cor-
rect position and orientation relative to the vehicle. In
particular, the mobile device may be positioned by the
adapter so that its image sensor views the road ahead
through a windshield of the vehicle.
[0017] As mentioned, the device is arranged to log driv-
ing information associated with the vehicle, when that
vehicle is being driven. This is realised by registering the
start of the driving period during which the mobile device
is installed to the vehicle and the vehicle is being driven
by the driver. Advantageously, this prevents driving in-
formation from being needlessly recorded. As will be ap-
preciated the mobile device has only a finite storage ca-
pacity and so registering the start of the driving period is
useful for minimising the unnecessary usage of memory.
In particular, where the mobile device comprises an im-
age sensor, and the sensor data comprises a sequence
of images (e.g. a video) the storage space can be very
quickly filled by the memory.
[0018] To this end, it is preferred that when the appli-
cation is executed, it controls the mobile device to register
the start of a driving period in response to an initialisation
input. The initialisation input is generated automatically
in response to the sensor data having predetermined val-
ues. For example, if the sensor data reflects a detected
speed above a predetermined threshold - for example,
20 kilometres per hour - then this can be used to trigger
the start of the driving period. Similarly, if the sensor data
reflects that the mobile device is held securely to the ve-
hicle in a predetermined position (for example, via the
adapter) this can also be used to trigger the start of the
driving period. To this end, the adapter and/or the mobile
device may comprise a registration module configured
to register the installation of the mobile device to the ve-
hicle and/or the adapter. The registration module may
comprise a proximity sensor to detect the proximity of
the mobile device to the vehicle. The registration module
may comprise a NFC (near field communication) device.
The registration module may be arranged to determine
a match between the location of the mobile device and
the location of the vehicle. The match may be performed
by receiving and comparing a first positioning input as-
sociated with the position of the vehicle and a second
positioning input associated with the position of the mo-
bile device. The registration module and/or adapter may
be a smart holster.
[0019] Preferably, the executed application controls
the mobile device to manage voice-calls incoming to the
mobile device during a driving period. For example, said
voice-call management may comprise temporarily disa-
bling and/or diverting voice-calls incoming to the mobile
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device during a driving period. Advantageously, this safe-
ty feature discourages users from making or receiving
phone calls whilst driving. It will be appreciated that a
driver is less able to control a vehicle effectively whilst
also manipulating a mobile device, and in many countries
doing so is illegal. However, the provision of a ’hands-
free’ mode or accessory - as are well known in the art -
may obviate the need for a user to manipulate the mobile
device. Accordingly, the executed application may be ar-
ranged to control the mobile device to selectively disable
and/or divert voice-calls incoming to the mobile device
during a driving period, in dependence on the detection
of a hands-free accessory or hands-free mode enabled
on the mobile device.
[0020] Furthermore, the executed application may be
arranged to control the mobile device to enable a hands-
free mode of operation on detection of a driving period.
For example, the enabled hands-free mode of operation
may comprise enabling voice-activated commands. In
light of this, it is preferred that the adapter is configured
to hold the mobile device in a way that facilitates reception
of voice commands from the user. In particular, the mo-
bile device may be held in a position relative to the user
to permit clear reception of the user’s voice. Typically,
this position is about the dashboard in a vehicle such as
car or van. Furthermore, the adapter is configured with
an opening through which an audio sensor of the mobile
device is able to receive the user’s voice.
[0021] Also, even though a drivers control of a vehicle
may be affected by manipulating the mobile device, un-
der certain circumstances, this may not be objectionable
- for example, when the vehicle is stationary. Accordingly,
the executed application may be arranged to control the
mobile device to selectively disable and/or divert voice-
calls incoming to the mobile device during a driving pe-
riod, in dependence on the driving information - for ex-
ample, the speed and location of the vehicle.
[0022] Furthermore, it will be appreciated that the driv-
er may not be the only user within the vehicle, and so
disabling functions of the mobile device may not be ap-
propriate under all circumstances, as a passenger of the
vehicle may want to use the mobile device whilst the driv-
er is driving. Under these circumstances, the executed
application is arranged to control the mobile device to
register the presence of a non-driver (for example, via
image recognition, or entry of an unlock code) and unlock,
or retain the original functionality of the mobile device.
Furthermore, the executed application may be arranged
to run in the background. Accordingly, the mobile device
may be used for other purposes, such as making or re-
ceiving a telephone call.
[0023] It is advantageous to store only selected driving
information for the purpose of logging how a vehicle is
being driven during the driving period. Whilst it may be
possible to sample and process sensor data at a relatively
high rate (i.e. many times a second), continually storing
driving information derived from that sensor data at such
a high rate can use up a lot of storage space on the mobile

device, the majority of which is likely to be redundant.
Therefore, by being selective about the driving informa-
tion that is stored, storage utilisation can be made more
efficient.
[0024] In particular, the executed application may con-
trol the mobile device to store a summary of the driving
period. The summary may comprise compressed and/or
summarised driving information. For example, the sensor
data can be processed at a first sampling rate and then
down-sampled to a fraction of the first sampling rate for
storage as driving information. Put another way, the mo-
bile device can be controlled by the executed application
to down-sample sensor data from a first sampling rate to
a second sampling and store the sensor data as driving
information at said second sampling rate. Advantageous-
ly, this retains a snapshot of when and/or how the vehicle
is being driven, but with fewer data points, and so requir-
ing less storage space.
[0025] Nonetheless, under certain circumstances, it is
more useful to retain information at higher or the highest
possible sampling rates. In particular, it is more important
to have detailed information associated with the behav-
iour of a vehicle during a crash than when the vehicle is
being driven normally.
[0026] Accordingly, the executed application may be
arranged to control the mobile device to detect the oc-
currence of a predetermined event of significance (such
as a crash) and in response store driving information as-
sociated with that event to the memory. Preferably, said
driving information associated with that event comprises
driving information in the lead up to and immediately fol-
lowing the event. In particular, detailed driving informa-
tion in the lead up to, and immediately following a pre-
determined event of significance is preferably stored. It
will be understood that the driving information associated
with the detected event may be transmitted via the wire-
less telecommunication module in addition to, or instead
of storing said data. Said transmitted driving information
may be transmitted to a remote data logging system.
[0027] To this end the mobile device may comprise an
event detector for detecting the occurrence of an event.
[0028] Preferably, the event detector is arranged to de-
tect the occurrence of a predetermined event by corre-
lating data, such as sensor data, against an event indi-
cation model. The application may comprise the event
indication model.
[0029] Preferably, the event indication model compris-
es a set of predetermined data values corresponding to
a predetermined event. Accordingly, the event detector
is arranged to compare the set of predetermined data
values against corresponding sensor data to determine
whether the predetermined event has occurred.
[0030] For example, the event indication model may
indicate that a serious crash has occurred if values re-
turned by an accelerometer sensor exceed predeter-
mined data values of the event indication model, thereby
representing a sustained vehicle deceleration beyond a
threshold level. Following on from this, it will be appreci-
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ated that detection of an event may be dependent on
matching a sequence of data values that have occurred
over time. Moreover, the event indication model may
comprise a sequence of predetermined data values, the
sequence being associated by a function of time. Thus,
the event detector may be arranged to compare the se-
quence of predetermined data values against corre-
sponding sensor data that have been generated over a
given time period. Put another way, the event detector
and event indication model are arranged to indicate the
occurrence of an event in dependence on the correlation
between a set of predetermined data values occurring
over time. Thus, a set of values returned from sensor
data over a period of time are compared against a cor-
responding sequence of predetermined data values of
the event indication model. Typically, this is to determine
a rate of change of variables associated with a sensor set.
[0031] It will be understood that an event indication
model may comprise a plurality of sets of predetermined
data values, each set corresponding to different sensor
data. For example, an event indication model associated
with a serious accident event may contain data values
corresponding to both the deceleration of the vehicle,
and the orientation of the vehicle. Thus, if a vehicle is
involved in a serious impact, and overturns, this is rep-
resented by the model, and so can be detected by the
event detector.
[0032] Preferably, the event indication model compris-
es a pattern of predetermined data values. Preferably,
the event detector is arranged to detect the occurrence
of an event by carrying out pattern recognition by match-
ing sensor data values to the pattern of predetermined
data values of the event indication model. Preferably,
there are a plurality of event indication models. Each
event indication model may be associated with a sepa-
rate predetermined event.
[0033] Preferably, the executed application may be ar-
ranged to control the mobile device to process sensor
data from the sensor set during a plurality of driving pe-
riods to derive driving information associated with when
and/or how the vehicle is driven for each of the driving
periods. Preferably, sensor data processed during a first
set of driving periods define a benchmark against which
sensor data is compared during subsequent sets of driv-
ing periods. In particular, the executed application may
be arranged to control the mobile to modify one or more
event indication models in response to the benchmark.
Advantageously, such a benchmark ensures that the
event indication models may be tailored to the standard
behaviour of a particular vehicle. As will be appreciated,
different sensor types, mobile devices, mounting posi-
tions, vehicles, drivers and road conditions may generate
different sets of sensor data for driving behaviour that is
considered standard or safe. Accordingly, the bench-
mark allows the mobile device to account for variable
driving conditions.
[0034] Preferably, a plurality of benchmarks may be
defined. A benchmark may be defined for each driver. A

benchmark may be defined for each vehicle to which the
mobile device is to be installed. Ideally, a benchmark is
defined for each driver-vehicle pair. To this end, the mo-
bile device may be arranged to receive an input to specify
a driver, a vehicle or a driver-vehicle pair. Advantageous-
ly, this ensures that different drivers and vehicles do not
disrupt the accurate event detecting capabilities of the
event detector.
[0035] Once a predetermined event has been detected
by the event detector, it is desirable to take an appropriate
action in response to that detected event. Accordingly,
the executed application may be arranged to control the
mobile device to take at least one predetermined action
in response to a detected event. The action taken may
comprise transmitting driving information and/or sensor
data, via the wireless telecommunication module of the
mobile device, to a remote system. Advantageously, this
enables a remote system to be notified of the occurrence
of a particular event, and the details associated with that
event. For example, the remote system may be arranged
to deploy emergency services based on a transmitted
notification concerning the occurrence of a crash, and
also the location of the mobile device (and so the vehicle)
are also included in the transmitted information. A further
advantage of transmitting driving information and/or sen-
sor data to a remote system is that such data then does
not need to be stored on or processed by the mobile
device. Thus, this can free the storage space on the mo-
bile device, and also allow the processor of the mobile
device to carry out other tasks. A remote system may
comprise or be interfaced with an insurance company
database.
[0036] A further advantage associated with sending
driving information to a remote system is that the driving
information can be assessed remotely. This assessment
can be performed automatically or manually - either way
it advantageously removes the processing burden from
the mobile device. Alternatively, if transmission band-
widths are small, the processing can be executed auto-
matically on the processing device. In this case, the use
of virtual neural networks can be used to determine
whether the driving information represents acceptable or
unacceptable driving patterns.
[0037] The action taken may comprise storing data
captured at a higher (or the highest possible) sampling
rate than when an event is not detected. Thus, as de-
scribed above, this may involve preventing the down-
sampling of sensor data. Furthermore, the action taken
may comprise protecting said driving information from
being overwritten.
[0038] The action taken may comprise providing feed-
back to a user to indicate that an event has been detected.
Preferably, the mobile device is configured to receive a
user interaction to confirm or deny whether the detected
event has actually occurred following said feedback. Ad-
vantageously, such user feedback can be used to modify
event indication models thereby to refine the effective-
ness of the event detector. The mobile device may com-
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prise a speaker. Accordingly, such feedback may be pro-
vided via an audio prompt. The mobile device may com-
prise a display screen. Accordingly, such feedback may
be provided via a visual prompt. The feedback may com-
prise notifying a user that a further action has been sched-
uled, and will be taken within a predetermined period.
For example, the feedback may indicate to a user that
an event such as a serious crash has been detected, and
so the next action to be taken will be to contact emergency
services within 10 seconds. Preferably, the feedback in-
cludes a prompt to receive a user input. For example,
the prompt may be arranged to receive a user input to
cancel a subsequently scheduled action. Advantageous-
ly, this prevents actions being taken needlessly as a re-
sult of an incorrect determination of an event.
[0039] The feedback may provide reassurance and/or
guidance to a user. For example, a user may be provided
with an important checklist of things to do following an
accident or incident. For example, the user may be guid-
ed to use a camera (image sensor) on the mobile device
to take photographs of the vehicles involved in the inci-
dent, including the number plates of those vehicles. The
user may be guided to use a text input device on the
mobile device to note the name, address, insurance de-
tails etc of third parties involved in incident.
[0040] The action taken may comprise communicating
to a remote system associated with an insurance com-
pany that an incident has been detected (e.g. via a low
bandwidth data connection or via text message). If ap-
propriate - or in response to a request from a communi-
cation to the mobile device from the remote system - the
action taken may comprise transmitting all or selected
portions of the driving information associated with the
detected event.
[0041] Preferably, the executed application is ar-
ranged to control the mobile device to prioritise essential
communications, such as calls to the emergency servic-
es.
[0042] Preferably, the memory comprises a long term
memory for persistently storing driving information and/or
sensor data. Preferably the memory comprises a buffer.
The buffer may comprise a short term memory for tran-
siently storing driving information and/or sensor data.
Preferably, the short term memory is arranged to receive
driving information and/or sensor data at a higher update
rate than the long term memory. Preferably, the long term
memory has a larger capacity than the short term mem-
ory.
[0043] Preferably, the executed application controls
the mobile device to write driving information and/or sen-
sor data to the short term memory at a predetermined
update rate during the driving period. Ideally, the driving
information and/or sensor data is written to the short term
memory in a predetermined sequence, ideally a chron-
ological sequence. Preferably, the executed application
controls the mobile device to overwrite driving informa-
tion and/or sensor data previously written to the short
term memory. Advantageously, this ensures that record-

ing of sensor data and/or driving information, especially
data that is recorded at a relatively high update rate, is
not prevented during the driving period due to the short
term memory becoming full.
[0044] Preferably, the driving information and/or sen-
sor data is overwritten in accordance with the predeter-
mined sequence. Advantageously, this can ensure that
the most relevant, up-to-date data is retained in the short
term memory.
[0045] Preferably, the action taken in response to a
detected event comprises transferring data from the short
term memory to the long term memory. Advantageously,
this can ensure that the most recent information associ-
ated with an event is persistently stored in the long term
memory, and is not overwritten.
[0046] Preferably, the sensor set comprises an accel-
erometer for detecting the acceleration of the mobile de-
vice. Accordingly, the corresponding sensor data may
comprise acceleration data generated by the accelerom-
eter. The accelerometer may be a single axis or dual axis
accelerometer. However, it is preferable that the accel-
erometer is a three-axis accelerometer so that movement
of the vehicle may be determined in three-dimensional
space. Furthermore, as the mobile device may be mount-
ed by a user in one of a number of different orientations
relative to the vehicle, a three-axis accelerometer en-
sures that acceleration along the axis aligned with the
general forward movement of the vehicle may be effec-
tively detected. This is particularly important to determine
an event such as heavy braking of the vehicle and/or a
crash.
[0047] Preferably, the sensor set comprises an image
sensor such as a camera. Accordingly, the correspond-
ing sensor data may comprise images and/or a sequence
of images generated from the image sensor. Said se-
quence of images may be processed and/or stored in the
form of a video. Advantageously, this can improve the
space utilisation of the sequence of images. Preferably,
the mobile device is arranged to receive a user input to
store a user-selected image or sequence of images to
the memory. The image sensor data may be processed
to determine safety information and feedback said safety
information to the driver. For example, the mobile device
may be controlled to determine the proximity of the mobile
device to other vehicles. Said determination may be via
comparing the apparent size of the number plate of other
vehicles in an image with a known size of a standard
number-plate, and from that the distance to those other
vehicles. Thus, the mobile device can make a determi-
nation that another vehicle is too close, and issue a warn-
ing to the driver to slow down to avoid a collision. Simi-
larly, images of the road ahead may be processed to
determine whether a vehicle is drifting out of lane (e.g.
because the driver is falling asleep). In response to such
a determination, an alert can be issued. Similarly, images
of road signs may be processed to assess driver behav-
iour.
[0048] It will be appreciated that the mobile device may
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comprise a plurality of image sensors. For example, the
mobile device may have a forward-facing camera and a
rear-facing camera. Accordingly, it may be possible to
view images of the road ahead, external to the vehicle,
and also from inside the vehicle. In particular, the mobile
device may be arranged to capture images or a sequence
of images of the driver. Images of the driver may be proc-
essed to make a safety determination. For example, the
images may be processed to detect whether the driver
is falling asleep. In particular, a blink rate of the driver
may be detected by processing the image data. Similarly,
a determination may be made whether the driver has
their eyes closed. In response to such a determination
that a driver is falling asleep, the mobile device may be
arranged to issue an alert so as to wake the driver.
[0049] Preferably, the sensor set comprises an audio
sensor such as a microphone. Accordingly, the corre-
sponding sensor data may comprise audio data.
[0050] Advantageously, an image sensor and/or an
audio sensor can provide an important record of an event
such as a crash.
[0051] Preferably, the sensor set comprises a position-
ing module arranged to determine the position of the mo-
bile device. The positioning module may comprise a GPS
module. The positioning module may be arranged to uti-
lise the wireless telecommunication module to self-local-
ise, for example by determining a position relative to one
or more mobile telecommunication cell towers. Advanta-
geously, the positioning module can allow the mobile de-
vice to determine its position (and so the position of the
vehicle) over time. Accordingly, the positioning module
can thus determine the speed of the mobile device and
vehicle. Thus, the corresponding sensor data may com-
prise latitude, longitude, elevation, speed and other data
obtainable from positioning modules such as GPS mod-
ules as is known in the art.
[0052] Preferably, the sensor set comprises an orien-
tation sensor for determining the orientation of the mobile
device. Said orientation sensor may comprise an elec-
tronic compass for determining a bearing, and so the
direction in which the mobile device is facing. According-
ly, the corresponding sensor data may comprise orien-
tation and bearing data. Advantageously, such data can
be used to augment the data of the positioning module.
Furthermore, the executed application may be arranged
to use the data from the orientation sensor to determine
whether the mobile device has been fitted to vehicle, and
whether the mobile device has been fitted in the correct
orientation. Advantageously, the data from the orienta-
tion sensor may also be used to determine whether a
significant event has occurred, such as the vehicle over-
turning.
[0053] Preferably, the sensor set comprises a user-
input device arranged to receive an input from a user.
The user input device may comprise at least one of but-
tons and a touch-sensitive display screen. Advanta-
geously, this allows a user to input data to the mobile
device.

[0054] Preferably, the mobile device comprises a tim-
er. Preferably, the executed application is arranged to
control the mobile device to record sensor data and/or
driving information against time as determined by the tim-
er. Accordingly, the timer can be used to time-synchro-
nise sensor data and/or driving information.
[0055] Preferably, the executed application is ar-
ranged to encrypt the driving information stored on the
memory. Advantageously, this reduces the possibility of
said driving information being modified without authori-
sation. This is an important consideration when such driv-
ing data may be used as evidence, for example, when
determining the cause of an accident.
[0056] Preferably, the mobile device is arranged to in-
terface with an external device to receive external driving
information from said external device. It will be appreci-
ated that the sensor set onboard the mobile device may
be supplemented by a sensor set external to the mobile
device. For example, the external device may be an en-
gine management system of the vehicle and/or the ex-
ternal device may be arranged to connect to the on-car
data network of the vehicle. Thus, the external device
may have access to information associated with the be-
haviour of the vehicle (for example, the speed of the ve-
hicle, how much the brake pedal is being pressed, etc).
Such driving information can be processed and/or stored
by the mobile device under control of the executed ap-
plication in a manner similar to driving information derived
from sensor data internal to the mobile device.
[0057] Preferably, the mobile device is arranged to in-
terface with an external device wirelessly, for example
via a Bluetooth® connection. Advantageously, this re-
moves the need for the mobile device to be physically
connected to the external device. As will be appreciated,
following a driving period, a user may want to leave the
vehicle and so take a personal mobile telecommunication
device with them, and so a wireless interface with such
an external device obviates the inconvenience of physi-
cally detaching and then subsequently re-attaching the
mobile device.
[0058] Preferably, the mobile device is further control-
led by the application to determine a unique identifier
associated with the mobile device and retrieve from the
memory and transmit via the wireless telecommunication
module to a remote system said driving information
paired with said unique identifier.
[0059] Advantageously, by pairing an identifier unique-
ly associated with the mobile device enables the remote
system to unambiguously determine the source of the
driving information. Accordingly, said driving information
can be matched to a particular driver and/or vehicle. This
is particularly useful when assessing a risk profile of said
driver.
[0060] Preferably, the mobile device is controlled by
the executed application to process the driving informa-
tion to generate a driving score. The driving information
may comprise the driving score.
[0061] Preferably, the mobile device comprises a dis-
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play screen. Preferably, the display screen is touch-sen-
sitive. Advantageously, the display screen may thereby
be user-interactable. Preferably, the mobile device com-
prises a graphical user interface (GUI). The graphical
user interface comprises user-interactable artefacts such
as buttons. Preferably, the user-interactable artefacts
may be displayed on the screen and receive a user input
for selection or control of those artefacts. The mobile de-
vice may be controlled to selectively hide those artefacts
in dependence on the state of the mobile device.
[0062] Preferably, the mobile device is controlled by
the application to provide feedback about the driving in-
formation and/or values of the sensor data. Ideally, such
feedback is via the display screen. For example, a de-
tected speed may be displayed, a time elapsed may be
displayed, a bearing/heading may be displayed, a de-
tected position may be displayed and/or a detected im-
age or sequence of images may be displayed (e.g. via a
video feed).
[0063] According to a second aspect of the present
invention there is provided a method of logging driving
information associated with a vehicle when driven, the
method comprising: providing a portable mobile telecom-
munications device to the vehicle and generating sensor
data associated with the behaviour of the vehicle when
driven, the mobile telecommunications device compris-
ing a memory; processing, at the mobile telecommuni-
cations device, sensor data from a sensor set comprising
at least one of an image sensor, an audio sensor, an
accelerometer and a positioning module, during a driving
period to derive driving information associated with how
the vehicle is driven; and storing a selection of the driving
information to the memory of the mobile telecommunica-
tions device characterised in that the method further com-
prises registering the start of the driving period during
which the mobile telecommunications device is remova-
bly installed to the vehicle and the vehicle is being driven
by a driver, the start of the driving period being registered
in response to an initialisation input generated automat-
ically in response to the sensor data having predeter-
mined values.
[0064] According to a third aspect of the present inven-
tion there is provided a data-logging system for logging
driving information from a remote portable mobile tele-
communications device described above, the data-log-
ging system comprising: a database for storing a plurality
of accounts, each account having a unique identifier and
the database being arranged to store driving information
associated with at least one of a vehicle and a driver; a
communications interface arranged to communicate with
a remote mobile telecommunications device, and receive
therefrom: a unique identifier for association of the mobile
telecommunications device with a corresponding one of
the plurality of accounts; and driving information to be
logged to that corresponding account.
[0065] Preferably, the driving information comprises a
driving score. Preferably, the driving information com-
prises sensor data captured and processed by the mobile

device during a driving period during which the mobile
device is installed to a vehicle being driven by a driver.
[0066] Preferably, the system is arranged to process
the driving information logged to the corresponding ac-
count to generate a driving score. The driving score may
be used to determine a risk profile for at least one of the
vehicle and driver. The driving score may be used to de-
fine an insurance premium associated with the account.
[0067] Preferably, the system is further arranged to
communicate to a mobile device an insurance offer gen-
erated in response to the driving information received
from the mobile device. The data logging system may be
further arranged to receive from the mobile device a user-
acceptance of the insurance offer.
[0068] The mobile device may be arranged to generate
an insurance offer in response to a predetermined set of
conditions being met. For example, driving information
over a plurality of driving periods adhering to predeter-
mined models. Such models may comprise safe driving
parameters and/or thresholds.
[0069] According to a fourth aspect of the invention
there is provided a software application for use with a
portable mobile telecommunications device described
above, the software application being downloadable to
the portable mobile telecommunications device and be-
ing arranged to control the mobile device to: process, at
the mobile telecommunications device, sensor data se-
lected from a sensor set comprising at least one of an
image sensor , an audio sensor , an accelerometer and
a positioning module, during a driving period to derive
driving information associated with how the vehicle is
driven; store a selection of the driving information to a
memory of the mobile telecommunications device; char-
acterised in that the software application is arranged to
control the mobile telecommunications device to register
the start of the driving period during which the mobile
telecommunications device is removably installed to the
vehicle and the vehicle is being driven by a driver, the
start of the driving period being registered in response
to an initialisation input generated automatically in re-
sponse to the sensor data having predetermined values.
[0070] For brevity, it will be understood that features,
functions and advantages of different aspects of the
present invention may be combined or substituted where
context allows. For example, features, functions or ad-
vantages of the mobile device described in relation to the
first to fourth aspects of the present invention may be
provided as method steps in the method of logging driving
information according to the second aspect of the present
invention.

Brief Description of the Drawings

[0071] In order that the invention may be more readily
understood, reference will now be made, by way of ex-
ample, to the accompanying drawings in which:

Figure 1 is a schematic illustration of a system within
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which the mobile device of various embodiments of
the present invention may be used;
Figure 2 is an illustration of the automobile of Figure
1 configured with a mobile device in accordance var-
ious embodiments of the present invention;
Figure 3 is a schematic illustration of the functional
components of the mobile device of Figure 2;
Figure 4a is a process flow chart, illustrating method
steps executable by the mobile device of Figures 2
and 3;
Figure 4b is a more detailed process flow chart, pro-
viding an example of how a driving incident or event
may be detected in accordance with embodiments
of the present invention; and
Figures 5 to 24 illustrate a graphical user interface
of the mobile device according to Figures 1 to 4b.

Detailed Description of the Embodiments

[0072] Specific embodiments are now described with
reference to the appended figures.
[0073] A preferred embodiment of the present inven-
tion relates to a mobile telecommunications device for
recording events associated with a vehicle, such as a
car. In particular, the mobile telecommunications device
is loaded with an application - a ’mobile app’ - which is
arranged to record and document the events surrounding
an incident involving the vehicle (a ’driving incident’),
such as a vehicle collision. The mobile application may
be referred to as the ’Witness’ application in the ensuing
description.
[0074] Figure 1 illustrates a system 1 within which a
vehicle, such as an automobile 3 configured with a mobile
telecommunications device executing the Witness appli-
cation, may communicate with one or more remotely lo-
cated devices or systems. Such devices may relate to
one or more servers, such as an insurance server 5, an
emergency services server 7, a content provider server
9, and a personal computer 11. Communication between
the automobile 3 and the one or more remotely located
devices 5, 7, 9, 11 may be effected via a shared commu-
nication network 13. The shared communication network
may relate to a wide area network (WAN) such as the
Internet, and may also comprise telecommunications
networks. For example, the mobile telecommunications
device of the present embodiments may be arranged to
communicate with any one of the remotely located de-
vices 5, 7, 9, 11 via a mobile telecommunications base
station 15, which is coupled to the shared mobile tele-
communications network 13.
[0075] A main purpose of the mobile telecommunica-
tions device, when arranged within a vehicle in motion,
such as the illustrated automobile 3, is to monitor and
process sensor data captured by the mobile device, to
derive driving information associated with the moving au-
tomobile 3. As mentioned previously, this driving infor-
mation is subsequently used by the mobile device to de-
termine if a driving incident or event has occurred. The

term "driving incident" as used within the present context
may relate to an event such as a collision, a near-miss,
dangerous driving, erratic driving or similar. Similarly, the
driving information may be used as a means for monitor-
ing a driver’s driving performance, and determining a
driving characteristic, or user profile for the subject driver.
In other words, the sensor data and/or the driving infor-
mation may be used to determine for example, if the driv-
er is a cautious driver, or a reckless driver. This informa-
tion may be used, for example by an insurance provider,
to conduct a risk assessment and to tailor an insurance
premium to the subject driver on the basis of a determined
driving characteristic. Further details of this alternative
embodiment are described below.
[0076] The mobile telecommunication device’s func-
tionality is provided by the Witness application, which is
installed in the device’s local non-volatile storage, and
which is executed by the device’s native processor. The
application may be downloaded to the mobile device via
the shared communications network 13 and telephone
base station 15, from the content provider server 9.
[0077] In use (once the application has been config-
ured for execution on the mobile telecommunications de-
vice), when a driving incident has been detected by the
mobile telecommunications device, data, comprising one
or more of mobile device sensor data, derived driving
information, and captured image data may be automat-
ically forwarded to one or more of the remotely located
devices 5, 7, 9, 11. For example, the mobile device may
be configured such that when a driving incident is detect-
ed, such as a collision involving an automobile 3, driving
information (including image data captured by the mobile
device) derived from the sensor data is automatically for-
warded to the insurance server 5, via the base station 15
and shared communications network 13. In this way, data
relating to the driving incident (a collision in this example),
is automatically forwarded to the automobile user’s in-
surance provider, for use in claim settlement, and/or to
determine culpability.
[0078] Similarly, once a driving incident has been de-
tected, data may also be automatically forwarded to the
emergency services server 7. For example, such data
may comprise the position information of the automobile
3, along with an automated S.O.S. message requesting
assistance from the emergency services. Forwarded da-
ta may also comprise sensor data, and any relevant de-
rived driving information, such as speed of impact, the
g-forces the vehicle was subjected to during the collision,
or any other information wherefrom the severity of the
collision may be determined, and which may be used to
assist the emergency services in coordinating the appro-
priate level of response.
[0079] Optionally, an electronic message may be sent
to a personal contact preselected by the user. For exam-
ple, an automated message, such as an e-mail, may be
forwarded to the PC 11 of the user nominated personal
contact, informing the personal contact that the user of
the vehicle 3 has been involved in a driving incident. Sim-
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ilarly, and due to the mobile device’s telecommunications
functionality, an electronic text message, such as an
SMS (Short Message Service) may be forwarded to the
telephone of the user selected personal contact, inform-
ing the contact of the driving incident. The mobile device
may be equally be arranged to communicate with a per-
sonal contact via any known electronic messaging serv-
ice and/or instant messaging service too. For example,
via Apple’s® iMessage, or RIM’s® BlackBerry Messenger
(BBM) service.
[0080] This functionality of forwarding a message to a
nominated contact, may also be of particular benefit for
managing large fleets of vehicles. For example, a car hire
service. In this way, if any of the vehicles comprised in
the fleet are involved in a driving incident, the car hire
service may be automatically notified of the identity of
the specific vehicle involved in the driving incident. In
such embodiments, the nominated personal contact
would be preselected by the vehicle fleet manager. The
option of providing a second user selected personal con-
tact is also envisaged. In this way, a message may be
forwarded to both the car hire service for example, and
to the driver’s selected personal contact.
[0081] In preferred embodiments the mobile telecom-
munications device relates to a mobile telephone having
native processing functionality, and preferably relates to
a smartphone. Preferably, the mobile telephone compris-
es a camera arranged to enable image capture, and pref-
erably arranged to enable a sequence of images to be
captured taken in temporal succession. In other words,
in preferred embodiments the mobile telephone compris-
es a camera configured to enable video footage of a se-
quence of events to be captured.
[0082] Alternatively, the mobile telecommunications
device may relate to a PDA, a notepad such as an iPad®,
or any other mobile device comprising local processing
means and means for communicating with a telecommu-
nications network.
[0083] Figure 2 provides a more detailed view of the
automobile 3 of Figure 1, and illustrates a preferred ar-
rangement of the mobile telecommunications device 17
within the automobile 3. In the illustrated embodiment,
the mobile telecommunications device 17 relates to a
smartphone configured with an image capture device,
such as a camera. Preferably, the device 17 is arranged
within the vehicle, such that the camera has a clear line
of sight of the road in the principle direction of travel of
the automobile 3. For example, the device 17 may be
attached to the windshield 19 of the automobile 3 in an
adapter 21. The adapter 21 may comprise a flexible tel-
escopic arm, configured with a suction cup at one end
for affixing the adapter to the windshield 19, and a dock
arranged at the opposite end for securely holding the
telecommunications device 17 in place. The telescopic
arm enables the position of the device 17 to be varied,
such that a clear line of sight in the direction of travel may
be obtained.
[0084] The details of the adapter 21 are irrelevant for

present purposes, with the exception that it must enable
a clear line of sight in the principle direction of travel of
the vehicle to be obtained, and it must firmly affix the
mobile to the vehicle. Affixing the mobile telecommuni-
cations device 17 to the automobile 3, ensures that the
mobile device 17 is able to accurately capture the auto-
mobile’s state of motion. By principle direction of travel
is intended the main direction of travel of the vehicle when
operated in a conventional way, indicated by the arrow
A in Figure 2, in other words, the forward direction of
travel. The skilled reader will appreciate that whilst most
vehicles, such as an automobile, may have more than
one direction of travel (e.g. travelling backwards when in
reverse gear), the majority of vehicles have a primary
direction of travel, which is the intended direction of travel
for any transit of substantial length and/or distance. Ar-
ranging the telecommunications device 17 relative to the
direction of principal travel, ensures that the camera (not
shown) of the telecommunications device 17 is well
placed to capture any image data which may be pertinent
to a subsequently detected driving incident, such as a
collision.
[0085] Figure 3 is a schematic of the modular compo-
nents of the mobile telecommunications device 17 of Fig-
ure 2. Preferably the mobile telecommunications device
17 comprises: an image capture module 21, an acceler-
ometer 23, a GPS receiver 25, an audio capture module
27, a communications module 29, a processor module
33 and a storage module 34. The image capture module
21, accelerometer 23, GPS receiver 25, and audio cap-
ture module 27 form a sensor set and are generically
referred to as data capture modules in the ensuing de-
scription, and are differentiated from the communications
module 29, processor module 33 and storage module
34, in that they comprise sensors for sampling physical
data.
[0086] This sampled physical data, which is also re-
ferred to as sensor data, is subsequently processed by
the processor module 33 and stored in the storage mod-
ule 34.
[0087] The image capture module 21 may relate to any
image capture device, such as an integrated camera
commonly found in smartphones or similar mobile devic-
es. As mentioned previously, the image capture module
21 is preferably configured to capture a plurality of images
taken in temporal succession, such as provided by a vid-
eo camera.
[0088] The accelerometer 23 is arranged to provide
information regarding the motion of the automobile 3
along all three dimensional axes. For example, the ac-
celerometer 23 provides information regarding the pitch,
yaw and roll of the automobile 3. Sensor data captured
from the accelerometer 23 may be used to determine the
g-forces the automobile has been subjected to. This is
particularly useful in determining the severity of a colli-
sion. In general, the greater the g-forces experienced in
a collision, the greater the risk of serious injury to the
passengers of the vehicle. This information may assist
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the emergency services in forming an initial assessment
of the severity of a collision. Furthermore, this type of
data may also assist the emergency services and/or in-
surance provider to obtain a better understanding of the
driving incident. For example, in the event of a collision,
this data may assist the emergency services and/or in-
surance provider to obtain a better understanding of how
the collision occurred. This information may subsequent-
ly be used for dispute resolution, and/or for determining
culpability.
[0089] The GPS receiver 25 is arranged to provide lo-
cation information, such as positional coordinates, and
can also provide velocity information. When combined
with the accelerometer sensor data, the GPS receiver
data can be used to provide a very accurate model of a
driving incident, such as a collision. In particular, the GPS
sensor data provides velocity data, such as the velocity
of impact. The velocity data enables one to determine if
a vehicle was being driven at speeds greater than the
legally permitted maximum speeds.
[0090] The audio capture module 27 provides means,
such as a microphone, for recording audio data, which
might be generated by a driving incident. This includes
any sounds generated externally to the vehicle, for ex-
ample the sound of an impact, or the sound of the crumple
zone being crushed. Additionally, sounds generated in-
ternally to the vehicle are also recorded. Such audio data
may also help to recreate a driving incident, and under-
standing the causes of the incident.
[0091] The communication module 29 provides the
mobile telecommunications device 17 with functionality
for communicating with the remotely located devices 5,
7, 9, 11 of Figure 1. The communication module 29 com-
prises a wireless telecommunications sub-module 31 en-
abling communication over a telecommunications net-
work. An optional Wi-Fi communication sub-module is
also envisaged. Similarly, the presence of wired commu-
nication modules are also envisaged, such as a USB port
and/or an IEEE 1394 interface (more commonly known
as FireWire™) to support wired communication with a
remote device, such as a personal computer or similar.
Such a connection may be useful for the purposes of
side-loading the application to the mobile device.
[0092] As mentioned previously, sensor data captured
from any one of the aforementioned data capture mod-
ules 21, 23, 25, 27 is processed by the processor module
33, to generate driving information. By driving information
is intended any data which may be derived from raw sen-
sor data captured by any one of the aforementioned mod-
ules 21, 23, 25, 27. For example, g-force data is driving
information which is derived from the sensor data sam-
pled by the accelerometer 23. The skilled reader will be
familiar with the plurality of types of driving information
that may be derived from sensor data sampled by the
aforementioned modules, and accordingly a complete list
of the different types of driving information that may be
derived from sampled sensor data is omitted for brevity.
[0093] The processor module 33 is also configured to

analyse sampled sensor data and generated driving in-
formation to determine if a driving incident has occurred
(described in more detail below).
[0094] Sampled sensor data is stored in storage 34,
which is operatively coupled to the processor module 33,
along with any generated driving information. The stor-
age 34 is preferably configured with a FIFO (First In First
Out) storage buffer 34a, and a permanent storage com-
ponent 34b. In preferred embodiments, the data capture
modules are configured to sample data at periodic inter-
vals. Preferably, these intervals are sufficiently small, of
the order of milliseconds, such that for practical purposes
the data capture modules may be considered to sample
data continuously. The sampled data, along with any de-
rived driving information is preferably stored in the stor-
age buffer 34a, unless a driving incident has been iden-
tified, in which case the associated sensor data and driv-
ing information is stored in the permanent storage com-
ponent 34b to avoid undesirable overwriting.
[0095] In preferred embodiments, the FIFO storage
buffer 34a is provided with a finite amount of storage
space. Nonetheless, said storage space may be prede-
fined by the user as will be described below. In any case,
once this storage space has been exhausted, the oldest
recorded data is overwritten by newly sampled data, and
this cycle of overwriting older data with newly sampled
data is continuously carried out during operation of the
telecommunications device 17, unless a driving incident
has been detected, in which case, and as mentioned pre-
viously, all data related to the driving incident is stored
in a long term protected storage 34b to safeguard it from
being overwritten by newer data.
[0096] In preferred embodiments, the mobile telecom-
munications device 17 may be configured with a data
recording strategy by the user. This might define the fre-
quency with which sensor data is sampled. In other
words, how many measurements are made per unit of
time. Furthermore, the recording strategy also defines
how data is recorded. In preferred embodiments, sam-
pled sensor data is stored in data files in the buffer 34a.
Each data file represents a plurality of sequentially sam-
pled sensor data, captured over a defined period of time,
which will be referred to as a ’data file period’. This is
best illustrated by considering captured image data, such
as video footage. A video period may be defined, which
period defines the unit of physical time covered by cap-
tured video footage comprised in a single video data file
- this is the data file period for image data. The video data
file is subsequently stored in the buffer 34a. For example,
a five minute video period setting, instructs the processor
33 to store all sequentially captured image data captured
by the image capture module 21 over a period of five
minutes, in a separate video data file. It is to be under-
stood that whilst the image capture module 21 is contin-
uously sampling image data (in other words, it is contin-
uously capturing image data), this plurality of captured
image data is grouped together for storage in video data
files, each data file representing a five minute data file
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period.
[0097] Sampled sensor data and derived driving infor-
mation is also continuously analysed by the processor
module 33 for the purposes of detecting a driving incident.
As soon as a driving incident is identified, the associated
sensor data and derived driving information is stored in
a data file in accordance with the data recording strategy.
Returning to the example described in the preceding par-
agraph, this entails combining the video footage captured
within a temporal window of five minutes leading up to
the detected driving incident, in a single video file, and
storing this data file in protected storage 34b. Whilst each
different type of sensor data may be recorded in separate
data files, in preferred embodiments all the different types
of sensor data sampled by the mobile telecommunica-
tions device 17 are stored together in a single data file
in accordance with the user selected data recording strat-
egy. This means that the five minute data file referred to
above, preferably also comprises GPS data, accelerom-
eter data, and audio data sampled over the five minute
time period.
[0098] Data files are stored in the buffer 34a, unless
they are associated with a driving incident, in which case
they are then stored in protected storage 34b, which can-
not be overwritten. Once the storage space comprised
in the buffer 34a has been exhausted, the oldest data file
is overwritten by a newer data file.
[0099] Data compression methods may also be used
in conjunction with the present invention to improve the
use of storage. For example, data comprised in data files
which have not been associated with a driving incident
may be compressed using compression techniques,
which techniques will be known to the skilled reader. Sim-
ilarly, within a data file associated with a driving incident,
sensor data captured at time coordinates which are dis-
tant from the determined driving incident may be com-
pressed. In this way, the resolution of sensor data which
is directly pertinent to a driving incident is maintained,
whilst sensor data which may be less relevant to the driv-
ing incident is maintained at a lower resolution.
[0100] Since the sensors of the mobile telecommuni-
cations device 17 are continuously recording sensor da-
ta, even when a driving incident is detected, the device
17 may be configured to comprise sensor data and/or
driving information recorded/derived shortly after the
driving incident in the same data file, since this data may
also be relevant for understanding a driving incident. Fur-
thermore, this also enables the mobile telecommunica-
tions device to record multiple driving incidents, for ex-
ample, a multiple collision.
[0101] The processor module 33 may be configured
with encryption means, enabling stored data files to be
encrypted to prevent data tampering. Envisaged encryp-
tion means may comprise both software solutions and
hardware solutions. For example the processor module
may comprise a cryptoprocessor, or the processor may
be configured with code to carry out a cryptographic proc-
ess.

[0102] Figure 4a is a flow chart outlining the method
carried out by the mobile telecommunications device 17,
to determine if a driving incident has occurred, in accord-
ance with a preferred embodiment. An application is
downloaded from the content provider server 9 of Figure
1, onto the mobile telecommunications device 17, at step
36, as previously described. This may be done over a
telecommunications network. The application provides
the mobile telecommunications device 17 with the previ-
ously described functionality, when executed on the de-
vice. The mobile telecommunications device is config-
ured within the vehicle, at step 38. This may comprise
affixing the mobile telecommunications device 17 to the
vehicle via an adapter, as described previously.
[0103] The recording strategy is specified at step 40.
As mentioned previously, this comprises setting the pe-
riod of time that each recorded data file represents. Fur-
thermore, it may also comprise defining the size of the
buffer 34a and/or the number of data files that are to be
stored within the buffer. Preferably, the recording strat-
egy is specified only once, upon first use of the mobile
telecommunications device 17. Where the recording
strategy has already been defined, method step 40 is
skipped, and the method continues with step 42.
[0104] The start of a driving period is registered, at step
42. The start of the driving period determines when the
recording of sampled sensor data begins. The start of
the driving period may be automated. For example, the
mobile device 17 may be configured to initiate the driving
period once sensor data above a minimum threshold val-
ue is recorded, indicative of the vehicle being in motion.
For example, once a velocity greater than 20 kilometres
per hour is detected.
[0105] Alternatively, in an example which does not
form part of the invention, the start of the driving period
may be initiated once the application determines that the
mobile telecommunications device 17 has been affixed
to the vehicle. For example, the adapter 21 may comprise
a registration module (not shown) arranged to register
the installation and fixation of the mobile device to the
vehicle and/or adapter. The registration module may
comprise an NFC device. When the mobile device is
brought into close proximity with the registration module,
a driving period is initiated.
[0106] Once the driving period has been initiated, sen-
sor data is sampled and recorded in storage 34, at step
44. Additionally, the sampled sensor data is used to gen-
erate driving information by the processor module 33.
The sampled sensor data and the driving information is
continuously analysed by the processor module 33, at
step 46.
[0107] The processor module 33 determines if a driving
incident has been detected, at step 48. This is determined
on the basis of the analysis carried out at step 46. If a
driving incident has been detected, all the sensor data
and driving information associated with the data file pe-
riod, is stored in a data file in protected storage 34b, at
step 50.
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[0108] There are several ways in which a driving inci-
dent may be detected. Preferably, this is an automated
process, wherein the processor module 33 determines
a driving incident has occurred on the basis of an ob-
served marked variation in sensor data and/or driving
information. The term ’marked variation’ is to be under-
stood to relate to a significant change in sensor data
and/or driving information occurring over a very short
time period. In other words, a detected impulse in record-
ed sensor data and/or driving information, indicative of a
significant change in the state of motion of the vehicle
occurring over a short time period. For example, a sudden
increase in the g-forces the vehicle is subjected to, may
be indicative of a collision and if observed, result in a
driving incident being determined to have occurred by
the processor module 33.
[0109] Predefined threshold values may also be used
to automate the detection of a driving incident. For ex-
ample, each data type and/or derived driving information
(e.g. acceleration, velocity, g-force, pitch, roll, yaw etc.)
may be associated with a threshold value. When any one
of these threshold values is exceeded, the processor
module 33 may be configured to determine that a driving
incident has occurred. Similarly, the automated detection
of a driving incident may require that a threshold condition
associated with a combination of predefined threshold
values, each threshold value being associated with a dif-
ferent data type and/or type of driving information, must
be exceeded, in order for the processor module 33 to
automatically determine that a driving incident has oc-
curred. For example, in the event of a collision, it is rea-
sonable to expect to observe a marked variation in g-
force, accompanied by a marked variation in velocity.
Accordingly, the threshold condition may require that in
order for a collision to be automatically detected, both a
marked variation in g-force and a marked variation in
speed, in excess of predefined threshold values must be
observed.
[0110] Similarly, the occurrence of a driving incident
may also be recorded manually by the user via the ap-
plication GUI. This may be beneficial for the purposes of
documenting data associated with a low velocity collision
- colloquially referred to as a ’fender-bender’ - which may
not result in any marked variations in sampled sensor
data, and therefore may not be automatically detected.
[0111] Once a driving incident, such as a collision, has
been detected, and the data file comprising the associ-
ated sensor data and driving information has been se-
curely stored in protected storage 34b, the data file is
transmitted to the insurance server 5 of Figure 1, at step
52. The data file informs the insurance provider that a
driving incident has occurred and provides the insurance
provider with the sensor data and derived driving infor-
mation. This data assists the insurance provider in better
understanding the collision, in addition to assisting with
determining culpability, where more than one vehicle are
involved.
[0112] Similarly, once a driving incident has been de-

tected, an S.O.S. message may be automatically for-
warded from the mobile telecommunications device 17
to the emergency services server 7, at step 54. The
S.O.S. message may also comprise sensor data and de-
rived driving information, which may assist the emergen-
cy services in coordinating their response.
[0113] As mentioned previously, the mobile telecom-
munications device 17 will continue to sample and record
sensor data even once a driving incident has been de-
tected, unless the mobile telecommunications device 17
detects that the driving period has terminated, at step 56.
If the driving period has terminated, the present method
is terminated and the device stops recording sensor data.
The end of a driving period may be automatically detected
by the processor module 33, if certain conditions are met.
For example, if the measured velocity of the vehicle re-
mains zero for a predetermined period of time, the proc-
essor module 33 may infer that the vehicle is stationary
and no longer being driven, and accordingly ceases re-
cording sensor data, and the method is terminated. If
instead the processor determines that the driving period
has not yet terminated, a new data file period is initiated,
at step 58, and steps 44 through 62 are repeated.
[0114] Where a driving incident is not detected at step
48, the processor module 33 will determine if the data
file period has expired, at step 60. If the data file period
has expired, then the sensor data and the derived driving
information generated during the data file period is com-
bined and stored in a single data file, for storage in the
buffer 34b, at step 62. The processor 3 then determines,
at step 56, if the driving period has terminated. If the
driving period has not terminated, a new data file period
is initiated, at step 58. The mobile telecommunications
device 17 continues to sample sensor data, to derive
driving information, and steps 44 through 62 are repeat-
ed, until the driving period is determined to have termi-
nated.
[0115] Figure 4b provides more detail regarding how
a driving incident may be automatically detected (i.e.
steps 46 and 48 of Figure 4a) in a preferred embodiment,
where the mobile telecommunications device 17 is con-
figured to sample audio data, accelerometer data, and
GPS data only. Each one of these types of data is ana-
lysed in turn, at steps 64, 66 and 68. The analysis may
comprise comparing measured sensor data and/or de-
rived driving information with a data model. The model
may comprise defined threshold values for different data
types. Sampled sensor data and/or driving information
may be compared with the data model to determine if a
driving incident has occurred.
[0116] For example, the analysis of sampled audio da-
ta, at step 64, may comprise comparing the recorded
audio data with predetermined audio data models repre-
senting specific sounds. Such sounds may relate to the
sound of tyre squeals, the sound of deforming metal, the
sound of breaking glass, passenger screaming and/or
shouting, the sound of airbag deployment, and any other
sound which may be associated with a driving incident.
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Effectively, this may be considered audio fingerprinting,
which serves to identify specific sounds associated with
a driving incident by carrying out a signal profile analyses
of the audio signal captured by the audio capture module
27. To achieve this, the storage device 34 may comprise
a database of pre-stored audio sound files. The audio
sound files represent sounds associated with a driving
incident. The captured audio signal is compared with the
sound files comprised in the database, to identify match-
es between the captured audio signal and the database
of sound files. This facilitates the audio fingerprinting of
specific sounds, indicative of a driving incident, present
within the captured audio data signal captured by the
audio capture module 27.
[0117] Similarly, the analysis of sampled accelerome-
ter data, at step 66, may comprise comparing the sam-
pled data with predetermined accelerometer data mod-
els. The data models represent specific states of motion
of the vehicle. For example, this might comprise defining
threshold values for yaw, pitch and roll, which if exceed-
ed, indicate a state of motion of the vehicle indicative of
a driving incident. For example, a measured yaw value
above a predetermined threshold value may be indicative
of the vehicle having lost traction and is fishtailing and/or
skidding. Similarly, a roll and/or pitch value above a pre-
determined threshold value may be indicative of the ve-
hicle having overturned.
[0118] Accelerometer sensor data is also used for de-
riving driving information such as g-forces. Analysis of g-
force data is also used to determine if a driving incident
has occurred. For example, approximate g-force values
for detecting certain driving incidents are as follows:

• Harsh braking - a deceleration of greater than 2.5
m/s2 or forward G-force of greater than 0.7G for more
than 400msec.

• Harsh acceleration - from stationary, an acceleration
greater than 2.5 m/s2 or backward G-force of greater
than 0.7G for more than 800msec.

• Harsh swerving - lateral G-forces greater than 0.7G
for more than 400msec.

[0119] The data models are preferably preconfigured
and are comprised within the application executed on the
mobile telecommunications device. Different data mod-
els are used depending on the type of vehicle the tele-
communications device is being used with. Different ve-
hicle types will experience different states of motion dur-
ing regular operation, which must be considered in de-
termining if a driving incident has occurred. For example,
a motorcycle will display more roll and/or pitch than an
automobile during regular operation. Accordingly, differ-
ent data models and/or threshold values must be used
to automate the identification of a driving incident for dif-
ferent vehicle types. The specific data models used may
be selected during an initial configuration of the mobile
telecommunications device, by indicating the type of ve-
hicle the device is being used with.

[0120] On the basis of the audio data analysis and the
accelerometer data analysis, the mobile telecommunica-
tions device determines, at step 72, if a driving incident
has occurred. If it is determined that a driving incident
has occurred, then the telecommunications device pro-
ceeds with step 50 of Figure 4a. If instead a driving inci-
dent is not detected, the telecommunications device pro-
ceeds with step 60 of Figure 4a.
[0121] The GPS data analysis, at step 68, comprises
analysing positional data and velocity data for any anom-
alous readings. For example, a sudden deceleration fol-
lowed by a zero-velocity reading lasting a predetermined
period of time, may be indicative of a collision. If such a
zero-velocity reading is observed at step 70, in conjunc-
tion with anomalous audio and/or accelerometer sensor
at step 72, then a driving incident is determined and the
mobile telecommunications device proceeds with step
50 of Figure 4a. This is a further example of a threshold
condition, discussed previously.
[0122] The previously described mobile telecommuni-
cations device and method may also be used to monitor
and generate a driver profile. The driver profile may be
indicative of the type of driver a user is. For example, this
may comprise determining if a user is a calm and patient
driver, or an aggressive driver. Also, this may comprise
determining whether a user regularly flouts speed limits,
and/or ignores safety distances. This type of information
may be used by an insurance provider to conduct a per-
sonalised risk assessment for individual users. Insurance
premium rates may then be tailored to the specific user
on the basis of the personalised risk assessment.
[0123] For example, analysis of captured image data,
such as video footage, may be used to determine if a
user regularly flouts safety distances. In preferred em-
bodiments, the mobile telecommunications device is ar-
ranged within the subject vehicle to have a clear line of
sight of the road in the direction of principle motion. Ac-
cordingly, the number plate of any vehicle preceding the
subject vehicle will be captured by the image capture
module. Since the physical dimensions of number plates
are standardised and known in each country, they may
be used as a metric to scale the captured image. When
combined with the known optical characteristics of the
image capture module, this enables the distance of the
image capture module from the image object (i.e. the
preceding vehicle) to be determined at the time of image
capture. This information may then be used to see if a
user adheres to recommended safety distances. A user
that is observed to regularly flout recommended safety
distances, may be considered to represent a greater risk,
and accordingly may be required to pay a greater insur-
ance premium than a user who regularly respects rec-
ommended safety distances.
[0124] Image analysis can also be used to determine
driving conditions and the driving environments. For ex-
ample, image processing can detect road signs, such as
stop signs or traffic lights. Furthermore, driving condi-
tions, as affected by the weather can be determined. For
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example, if the windscreen wipers are detected to be in
motion, it can be inferred to be raining. Once the driving
conditions are so determined, an assessment of the driv-
ing performance of a user can be made by determining
whether the user reacts or behaves appropriately to the
driving conditions. For example, if the driver is seen to
be jumping red lights, or driving dangerously in rain or
snow, then a higher risk profile may be assigned to that
driver.
[0125] Similarly, accelerometer and g-force data may
be used to determine if a user has an erratic driving style.
For example, a user that generates sharp variations in
g-force data and accelerometer data during regular op-
eration of a vehicle, may be considered to drive errati-
cally, and therefore at greater risk of being involved in an
accident, and insurance premium rates for the user may
be tailored accordingly.
[0126] The mobile telecommunications device may al-
so be configured to interface and communicate directly
with a vehicle’s native telemetry systems. For example,
the majority of modern cars have inbuilt electronic control
systems or engine management systems, arranged to
collect data regarding vehicle system performance. This
data may be communicated to the mobile telecommuni-
cations device either via a wired physical connection,
such as USB (Universal Serial Bus), or via a wireless
communication protocol such as Bluetooth®. This data
may subsequently be used by the mobile telecommuni-
cations device to complement sensor data captured di-
rectly by the telecommunications device. In this way a
more accurate model of a driving incident, and/or of a
user profile may be generated. For example, native ve-
hicle telemetric systems may comprise electronic tyre
pressure sensors, and are able to detect if a tyre is under
and/or over-inflated. This information may be communi-
cated to the mobile telecommunications device and may
help to explain the causes for a driving incident, such as
a sudden loss of traction resulting from a burst tyre.
[0127] Further features of the Witness application, are
set out below.

Benchmarking

[0128] It will be appreciated that different sensor types,
phones, mounting positions, vehicles, drivers and road
conditions may generate differing outputs for driving be-
haviour that is ’safe’. To account for this, the Witness
application may have the following functionality:

• During a ’training mode’ (e.g. first week of enabling
the Witness application) the input from the sensors
are used to build up a ’benchmark’ for a particular
driver’s typical driving conditions.
+ Assuming an accident does not occur during this
training mode, the benchmark data can be subse-
quently used to assess the occurrence of driving in-
cident.

• There is preferably an option to notify the Witness

application of a change in parameters (e.g. different
driver, driving off-road etc.). Thus a number of ’pro-
files’ may be set up. Each profile may require an
independent training mode period.

• If the Witness application incorrectly detects that a
driving incident has occurred, it can receive feedback
from the user to modify its sensitivities. E.g. a more
aggressive driver is actually driving.

Crash/Collision Management

[0129]

• On detection of a crash (or other driving incident) the
Witness application is arranged to take one or more
of the following actions:

+ Announce that it has detected an accident (au-
dio/screen prompt)
+ Call the emergency services (with option to
cancel) - e.g: Audio/screen prompt: ’Witness
has detected that you have been involved in a
(serious) accident and will call the emergency
services. If this is not the case, please cancel
within 10 seconds.’
+ Provide reassurance
+ Provide the user with a checklist of things to do:

1 Take photographs of vehicles involved
in the incident (inc number plates)
1 Take down name, address, insurance
details etc of 3rd parties involved in incident

+ Communicate to the insurance company that
an incident has been detected (e.g. low band-
width data or text message)
+ Protect the high quality recorded data so it is
not overwritten
+ If appropriate - or in response to a request from
a communication to the phone from the insur-
ance company - transmit all or selected portions
of the recorded data associated with the inci-
dent.
1 N.B. Use of the communication channels is
controlled by the Witness application to prioritise
essential communications such as calls to the
emergency services.
+ Note that data transmission from the mobile
telephone to the insurance company may be au-
tomatic (for example, triggered by a detected
incident) or manual (for example, in response to
a request from the insurance company). In the
latter case, the Witness application may include
functionality to allow the insurance company to
browse through the data files available on the
mobile telephone so as to select one or more
for transmission to the insurance company.
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Data processing for generating a user profile

[0130] Further features of the user profile generation
embodiment are summarised:

• If the Witness application incorrectly detects an
event or incident of significance, and receives feed-
back that the vehicle was not involved in an accident
(but was in a near miss) - this could alter the risk
profile of the driver. For example - if this happens
frequently, but no accident occurs over a given pe-
riod, this could be an indicator that the driver is good
at reacting to potential hazards.

• Erratic driving (e.g. jerky steering or braking detected
by G-force sensor).

• Driving faster than the speed limit allocated to a given
road (detected by GPS).

[0131] Further details regarding the features and func-
tionality of the Witness application, in particular the
graphical user interface of the Witness application, are
now described.
[0132] Referring to Figure 5, a first page 80 of the Wit-
ness application user manual is shown in which an image
of the Main Menu (the top-level menu) 82 is displayed.
The Main Menu is displayed when a user first runs the
application on a smart-phone, such as the iPhone® 4.
The main menu includes the following user-selectable
buttons:

• Recording Screen 84
• File Management 86
• Settings 88
• Accident Management 90
• Information 92 (displays up a manual, as shown in

Figures 5 to 14).

[0133] Selecting the Recording Screen button 84
opens the Recording Screen 94 - the second image
shown in Figure 5. The Recording Screen 94 contains a
video feed 96 from the camera of the smart-phone, which
occupies the majority of the visible screen area. Overlaid
on to the video feed is the detected speed of the vehicle
98 (e.g. 0 mph), heading 100 (e.g. south by south-west)
and the elapsed recorded time 102 (e.g. 00:00). Dis-
played in a left column of the Recording Screen are ad-
ditional user selectable buttons:

• Keep current video 104 (pressing this button will
automatically copy the current video - and the pre-
vious video segment - to the protected storage 34b,
and prevents that information from being overwrit-
ten. The user is advised to press this button in the
event of a driving incident that needs to be recorded).

• Take photo 106 (captures a still photograph).
• Exit Recorder 108 (returns to main screen).
• Start / Stop Recording 110 (starts recording video

footage - and other data).

[0134] Referring to Figure 6, a second page 112 of the
Witness application user manual is shown, in which an
image of the Recording Screen 114 is shown and de-
scribed operating in a map-displaying mode rather than
a video-feed mode.
[0135] During recording, (i.e. when the ’Start / Stop Re-
cording’ button 110 is pressed) the Exit Recorder button
in the Recording Screen is substituted with a Map Display
button 116. Pressing it will toggle between the modes
showing the video feed and a map of the current location.
[0136] Referring to Figure 7, a third page 118 of the
Witness application user manual is shown, in which the
File Management Screen 120 is shown and described.
The File Management Screen 120 can be accessed by
pressing the File Management Button 86 in the Main
Menu.
[0137] The File Management Screen 120 displays vid-
eo and associated data (e.g. telemetry data) that has
been previously recorded. The stored data is contained
in either a protected area of storage or in a "Recording
Stack". Data files in the protected area are saved and so
not overwritten as part of a Recording Strategy. In con-
trast, data files in the Recording Stack may be overwritten
as part of the Recording Strategy.
[0138] As illustrated in Figure 7, the bottom section of
the list represents the "Kept" data files 122, whereas the
top section of the list represents the "Recording Stack"
124. "Kept" data files 122 can be edited and deleted from
the File Management Screen 120, whereas "Recording
Stack" data files cannot. Editing "Kept" data files can in-
volve renaming them.
[0139] The recorded data files are listed on screen
along with the time and date of the recording and the
electronic size of the data file. Accordingly, the user is
provided with feedback about how big the data files are,
and so if the smart-phone is low in storage, the user can
elect to delete certain "Kept" data files. "Recording Stack"
data files will be automatically overridden by the Record-
ing Strategy.
[0140] The controls on the toolbar at the bottom of the
recordings screen allow a user to change the selection
mode of the video stack and includes:

• Video 126 (when highlighted, if a data file is selected,
a video recording playback screen will be displayed).

• Map 128 (when highlighted, if a data file is selected,
then a map will be displayed showing the area over
which the recording was made).

• Export 130 (when highlighted, a selected data file
will be passed to an Export Screen where export
options will be provided).

• Keep 132 (when highlighted, if a "Recording Stack"
data file is selected, then a user will be prompted to
name it, and then it will be stored as a "Kept" data
file).

[0141] The icons in the File Management Screen
change in dependence on the selected mode. For exam-
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ple, Figure 20 shows the icons 134 displayed when the
Video selection mode is highlighted; Figure 21 shows the
icons 136 displayed when the Map selection mode is
highlighted; Figure 22 shows the icons 138 displayed
when the Export selection mode is highlighted and Figure
23 shows the icons 140 displayed when the Keep selec-
tion mode is highlighted. Advantageously, this provides
improved feedback to a user about what selection mode
is highlighted and so what action is likely from the selec-
tion of a data file.
[0142] Referring to Figure 8, a fourth page 142 of the
Witness application user manual is shown, in which an
image of a Recording Playback screen 144 is shown and
described. The Recording Playback screen is invoked
by highlighting the Video Mode 126 in the File Manage-
ment Screen 120 and selecting an appropriate data file.
[0143] In the Recording Playback screen 144 it is pos-
sible to play back a pre-recorded video feed associated
with a chosen data file. As well as playing back the re-
corded video feed, the Recording Playback screen also
displays other associated data such as telemetry data
146. For example, date, time, speed, forward/backward
G-forces, latitude, longitude and heading information is
overlaid onto the video feed. As the video is played back,
these values will typically change depending on the be-
haviour of the vehicle, as recorded by the mobile device.
[0144] Forward and backward G-forces are those that
correspond to the forward and backward movement of
the vehicle and are the primary metric for determining an
event such as a crash. However, other G-forces (e.g.
up/down and side-to-side) may also be measured by the
device - even if they are not necessarily displayed on the
mobile screen.
[0145] As recited in Figure 8, the Recording Playback
screen provides further user controls in the form of:

• Playback Position Scrub Bar 148 (horizontal bar
at bottom of screen)

• Playback Speed Bar 150 (vertical bar at left side of
screen)

• Pause 152 (pauses playback)
• Eject 154 (return to previous screen)
• Loop 156 (plays the data file continuously)

[0146] The Playback Position Scrub Bar 148 allows a
user to jump to different positions within the recording
without necessarily needing to watch all of the recorded
footage. Advantageously, this allows a user to more
quickly locate a desired item of footage within a given
data file. Also, the Playback Speed Bar 150 can be used
to speed up or slow down the playback of the data file.
This allows a desired item of footage to be found more
quickly through sped-up playback, and also allows an
item of footage to be more carefully analysed through
slowed-down playback. Furthermore, it is possible to
zoom in and out of a region of the video file using a ’pinch
and zoom’ movement as is standard with most multi-
touch touch-screen devices.

[0147] Referring to Figure 9, a fifth page 158 of the
Witness application user manual is shown, in which a
different type of Recording Playback screen 160 is shown
and described. Specifically, the image represents play-
back of a pre-recorded data file as can be invoked by
highlighting the Map Mode 128 in the File Management
Screen 120 and selecting an appropriate data file.
[0148] In contrast with the Video Mode playback, this
Map Mode playback shows a map of the area 162 where
the recording took place. A blue breadcrumb trail 164 is
overlaid on to the map showing the extent of movement
of the vehicle during the recorded period. A scrub slider
166 is shown, which is user-operable to adjust the time
within the recorded period. As the slider is adjusted, a
pin 168 moves along the blue breadcrumb 164 to show
the position of the vehicle at the time as specified by the
slider 166. Tapping the pin 168 displays associated te-
lemetry data 170 at that position and time.
[0149] Referring to Figure 10, a sixth page 172 of the
Witness application user manual is shown, in which an
image of a Video Export Screen 174 is described. The
Video Export Screen 174 may be invoked by highlighting
the Export button 130 in the File Management Screen
120 and selecting an appropriate data file.
[0150] The Video Export Screen 174 allows the quality
of the video associated with the selected data file to be
adjusted, before that video is exported. Advantageously,
this can allow the user to control the size of the data to
be exported. Telemetry data (i.e. sensor data) is also
exported, embedded within the video file. Video data can
be exported with or without sound, depending on the per-
missions of the user. Export typically involves copying
data files from the mobile device to a local computer (e.g.
via a data cable) or a remote server (e.g. via a wireless
connection).
[0151] Referring to Figure 11, a seventh page 176 of
the Witness application user manual is shown, in which
an image of the Settings Screen 178 is displayed and
described. The Settings Screen 178 allows the operation
of the Recording Strategy to be controlled. Specifically,
the Settings Screen allows a user to select the number
of video segments that the application should store, and
the size of those segments (i.e. a data file period). Ac-
cordingly, the user is able to set a limit to the storage
usage of the Recording Stack (i.e. the size of the buffer
34a) part of the program. The user can also control the
storage usage of the Recording Stack through the use
of the video quality buttons.
[0152] Note that the Witness application may be ar-
ranged to calculate the remaining memory available on
the smart-phone and suggest the appropriate settings
automatically.
[0153] The Recording Strategy involves maintaining a
user-controlled number of video segments. When a new
video recording is initialised - instantiating a new segment
- this is written over the oldest video segment. Thus only
the most recently recorded videos are maintained in the
Recording Stack.
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[0154] Another setting that can be controlled in the Set-
tings Screen 178 is the G-force threshold at which the
Witness application will assume that a crash has taken
place. It is expected that different vehicles and driving
styles will need different G-force thresholds to be set to
ensure a reasonable sensitivity to crash forces whilst also
prevent crash detection false positives. It should be noted
that although the manual recites "Raise the sensitivity if
you find that crash detection is triggered during normal
driving..." it is the sensitivity threshold that is to be raised,
and not the sensitivity itself. A slider 180 allows the sen-
sitivity threshold to be set via the touch-sensitive screen.
[0155] The Settings Screen 178 also has a button 182
to allow a user to define more settings via a More Settings
Screen.
[0156] Referring to Figure 12, an eighth page 184 of
the Witness application user manual is shown, in which
an image of the More Settings Screen 186 is displayed
and described. Here, it is possible for the user to select
speed units 188 and also select whether the map should
be displayed during recording 190, and at which speed
it should be displayed in favour of the video feed. This is
a safety feature of the Witness application that hides the
video feed during recording when the vehicle is detected
as travelling above a predetermined speed. The video
feed is replaced by a map of the location of the vehicle -
as is typical with in-vehicle GPS devices. Note that al-
though the on-screen video feed is replaced with a map,
video recording continues in the background.
[0157] In alternatives, the application may be arranged
to detect the vehicle speed, and at a particular speed,
switch off the screen entirely. It should be understood
that the device will continue to record video, telemetry
and other information even when the screen is switched
off. Entirely switching off the screen of the device is ad-
vantageous as it significantly reduces the drain on the
battery of the mobile device.
[0158] Note that the Witness application is also ar-
ranged to interface with the phone to detect low-light con-
ditions and in response change the brightness of the
screen to prevent the user/driver being dazzled. This can
also save battery life.
[0159] The More Settings Screen 186 also includes a
Personal Details button 192 which, when pressed in-
vokes a Personal Details Screen.
[0160] Referring to Figure 13, a ninth page 194 of the
Witness application user manual is shown, in which an
image of the Personal Details Screen 196 is displayed
and described.
[0161] Here, the name 198, vehicle registration
number 200, mobile number 202 and email address 204
to be used in an emergency, can be specified by the user.
In the event of a detected incident, these details, along
with information regarding the detected incident (e.g.
time of incident, location and optionally telemetry data)
will be emailed to the specified email address automati-
cally. This can ensure that the chosen recipient of that
email will be informed immediately about the occurrence

and nature of the detected incident.
[0162] This Personal Details Screen 196 also allows
the user to set whether it is possible for the video stack
to be deleted 206. A security PIN protects the changing
of this option so that if a first user having the PIN (for
example, a parent) can review the driving style and be-
haviour of a second user not having the PIN (for example,
their son or daughter) by reviewing the Recording Stack
- as the Recording Stack cannot be deleted by that sec-
ond user. As shown in Figure 24, the PIN can be set for
the first time by entering it twice into the appropriate PIN
fields 208.
[0163] Referring to Figure 14, a tenth page 210 of the
Witness application user manual is shown, in which im-
ages of an Accident Management Screen 212 and Wit-
ness Details Screen 214 are displayed and described.
[0164] The Accident Management Screen 212 can be
invoked by the user selecting the accident management
button 90 on the Main Menu , or can be automatically
switched to after the Witness application has detected
that there has been an incident (e.g. via G-forces exceed-
ing a threshold level). Similarly, data can automatically
be permanently stored as "Kept" and/or sent if high G-
forces are detected.
[0165] As can be seen on the Accident Management
Screen 212, there are the following user selectable but-
tons:

• Accident Advice / What to do 214

[0166] This option provides guidance as to what to do
during an accident - see Figures 15 and 16 for the dis-
played Accident Advice Screens.

• Witnesses 216

[0167] This option invokes functionality to allow the col-
lection of information from or about witnesses to an inci-
dent. An image of the Witnesses Detail information sum-
mary screen 214 is shown in Figure 14. Figure 17 shows
the Witness Detail information collection screen 218.
Voice notes can also be taken via the microphone of the
smart-phone.

• Photos 220

[0168] This option enables the camera to allow a user
to capture images associated with an incident.

• Drivers 222

[0169] This option invokes functionality to allow collec-
tion about the other drivers involved in an incident, such
as their vehicle and insurance details. The Drivers Detail
information collection screen 224 is shown in Figure 18.

• Your Details 226
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[0170] This option provides a readily available store of
the details of the user - as to be provided to other drivers
- and can contain name, address and insurance details.
The ’Your Details’ screen 228 is shown in Figure 19.
[0171] Details recorded via the Accident Management
Screen 212 are electronically authenticated and feature
a time-stamp. In alternatives, this data may be encrypted
to ensure the integrity of the stored data.
[0172] Furthermore, in alternatives, the exchange of
the details of the drivers and witnesses can be conducted,
at least in part, via Bluetooth® (for example, between
mobile devices) - and/or via email. Relevant information
associated with the driver is pre-stored on the Witness
application in a format that can be sent readily, via a
communication channel such as Bluetooth® or email.
[0173] Finally, note that in each Screen or Menu, there
is a button 230 provided to go back to the previous menu.
Also, when certain actions are performed or selected by
a user, the Witness application is arranged to provide an
audible feedback signal (for example, a beep). For ex-
ample, this could be in response to starting a recording,
keeping a video segment and/or a stopped recording.

Alternatives and extensions

[0174] The Witness application can be extended to in-
terface with remote users to allow them to control the
operation of the application as well as view information
logged by the application.
[0175] In particular, the present application can be ex-
tended to a scenario where the Witness application is
under the control of an insurance company. Such an in-
surance company may provide insurance to the user,
and so may have an interest in the behaviour of that user,
and moreover, a vehicle under the control of that user,
as described previously.
[0176] In such a scenario, the insurance company will
maintain a device monitoring system that can interface
with a mobile device running the Witness application. In
fact, the device monitoring system may interface with a
large number of mobile devices, each running an individ-
ual copy of the Witness application, logging respective
user/vehicle behaviours. This could the insurance pro-
vider server 5 of Figure 1.
[0177] With such a monitoring system, it is unpractical
to actively monitor each and every mobile device and
receiving and handling the sheer quantity of data from
each and every device would also be very difficult.
[0178] Consequently, the device monitoring system
and the mobile devices are advantageously arranged to
automatically and intelligently interface with one another
in a way that minimises the computational and bandwidth
burden on the device monitoring system.
[0179] In particular, each mobile device running the
Witness application is arranged to make a determination
as to whether there is a need to transfer data to the device
monitoring system. For example, the Witness application
may be arranged to automatically send data to the device

monitoring system that only has high G-force activity as-
sociated with it, as this may be indicative of a crash or
another driving incident. Alternatively, the Witness appli-
cation may be arranged to send detailed or high-band-
width information if a user indicates that an accident has
occurred.
[0180] In either case, the video segments and associ-
ated sensor and/or derived driving information data as-
sociated with the relevant event will be sent. However,
no other data (for example, from another date) will be
sent.
[0181] Alternatively, less computationally or band-
width intensive information may be sent on a periodic
basis - for example, every day, week or month. Such
general information may be sent to establish a profile of
a particular user. For example, many high G-force related
activities may indicate that the driver is driving aggres-
sively. A determination about the profile can be made
automatically by requesting and automatically analysing
further data. For example, the location and speed infor-
mation can be used to determine whether a vehicle is
found to frequently break the speed limit. If this is the
case, then the profile of the user can be set accordingly.
[0182] Such general and periodically obtained infor-
mation can also be used to remotely adjust the settings
of the application. For example, many high G-force re-
lated activities may instead indicate that the set up of the
car is such that the mobile device is subjected to high G
forces (rather than the driver driving aggressively). If the
driving is determined to be safe, but the mobile device is
setting off many false positives, then the device monitor-
ing system can automatically adjust the settings of the
application. For example, the G-force sensitivity thresh-
old may be increased remotely.
[0183] Thus, the initial data that is automatically trans-
mitted from the mobile device to the vehicle monitoring
system is limited in bandwidth so as not to overload the
vehicle monitoring system as a whole. However, after
processing or analysis is performed on the initial data,
further information may be requested. For example, fur-
ther information may be requested automatically by the
system or manually by a controller acting for the insur-
ance company. Such further information may include
high resolution video logs and sensor data and derived
driving information such as G-force measurements.
[0184] It will be understood that the mobile device may
also automatically keep certain data at random. Further-
more, the reason for keeping certain data may also be
logged (e.g. logged as a result of a manual request by
the user, or in response to a high G-force event).
[0185] The mobile device and device monitoring sys-
tem may also be arranged to highlight detected trans-
gressions. For example, driving during curfew hours, or
driving at locations where insurance is not valid (e.g. oth-
er countries, off-road, race tracks etc).
[0186] As will be appreciated, the interaction of the mo-
bile device and the device monitoring system has the
advantage of actively improving user driving behaviour.
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That is, if the user knows that their logged driving behav-
iour may adversely affect their insurance policy, then it
is likely that the user will be dissuaded from driving reck-
lessly. In view of this, an insurance company may be able
to incentivise users through lower insurance premiums.
[0187] However, so that users do not wrongfully benefit
from such incentives, it is necessary to enforce the cor-
rect and consistent use of the Witness application.
[0188] It would not be beneficial from the perspective
of the insurance company if the user could choose when
to enable the application. For example, if a user could
choose to disable the application when speeding then
the effectiveness of the application would be reduced.
[0189] Accordingly, the application may include meas-
ures to guarantee that the application is enabled when-
ever a given insured vehicle is being driven.
[0190] Such measures may involve matching data re-
corded by the Witness application with that recorded in-
dependently by the vehicle. For example, the Witness
application records the distance travelled during every
journey. To ensure the summed distances of all journeys
tracked by the Witness application tally with the total trav-
elled distance of the vehicle, the user may be prompted
to enter the odometer mileage periodically.
[0191] If the distance recorded by the Witness appli-
cation does not correlate with the difference between
odometer readings, then the discrepancy will be flagged
to the user and/or the insurance company. A substantial
discrepancy will typically indicate that the Witness appli-
cation has not been monitoring all vehicle journeys and
the appropriate action can be taken (e.g. the user can be
warned, insurance premium may be raised etc).
[0192] It will be appreciated that such a tallying exer-
cise depends on the Witness application being used eve-
ry time one particular vehicle is driven. However, in al-
ternatives, if the Witness application is used with different
vehicles, the Witness application may be arranged to reg-
ister the different vehicles so that their respective odom-
eter readings can be tallied with distance recordings as-
sociated with each respective vehicle.
[0193] Other measures can be implemented in con-
junction with the Witness application to guarantee that
the application is enabled whenever a given vehicle is
being driven. For example, the mobile device on which
the Witness application is installed may comprise an NFC
device, such as an RFID tag. The NFC device may be
compatible with a complementary device on a socalled
’smart-holster’ into which the mobile device may be fitted
during operation.
[0194] The smart-holster interacts with the NFC device
on the smart-phone to determine whether or not the
smart-phone is inserted into the smart-holster. The
smart-holster can then be interfaced with the engine
management system of the vehicle so that the vehicle
may be activated and driven only when the mobile device
is in place within the smart-holster.
[0195] It will be appreciated that the mobile device has
so far been described in the context of a smart-phone.

However, it will be appreciated by a person skilled in the
art that other devices may also be suitable for performing
the functions described in relation to the Witness appli-
cation. For example, the Witness application may be
adapted to run on a general purpose tablet-style com-
puting device, such as an iPad®.
[0196] Furthermore, it will be understood that features,
advantages and functionality of the different embodi-
ments described herein may be combined where context
allows. In addition, a skilled person will appreciate that
the functionality described above may be implemented
using the mobile device suitably programmed.
[0197] Having described several exemplary embodi-
ments of the present invention and the implementation
of different functions of the device in detail, it is to be
appreciated that the skilled addressee will readily be able
to adapt the basic configuration of the device to carry out
described functionality without requiring detailed expla-
nation of how this would be achieved. Therefore, in the
present specification several functions of the device have
been described in different places without an explanation
of the required detailed implementation as this not nec-
essary given the abilities of the skilled addressee to code
functionality into the device.

Claims

1. A portable mobile telecommunications device (17)
arranged to generate sensor data associated with
the behaviour of a vehicle (3) and configured to log
driving information associated with the vehicle (3)
during a driving period, when the portable mobile
telecommunications device is within and removably
installed to the vehicle (3) and the vehicle is being
driven by a driver, the portable mobile telecommu-
nications device (17) comprising:

a sensor set comprising at least one of an image
sensor (21), an audio sensor (27), an acceler-
ometer (23) and a positioning module (25);
a processor (33) for processing sensor data from
the sensor set to derive said driving information;
a memory (34) for storing said derived driving
information; and
a wireless telecommunications module (31) op-
erable to download an application; in use, the
portable mobile telecommunications device (17)
being arranged to execute the downloaded ap-
plication to control the portable mobile telecom-
munications device (17) to:
process sensor data from the sensor set during
the driving period to derive driving information
associated with how the vehicle (3) is driven; and
store a selection of the driving information to the
memory (34)

characterised in that the portable mobile telecom-
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munications device (17) is arranged in use to exe-
cute the downloaded application to control the port-
able mobile telecommunications device (17) to reg-
ister the start of the driving period in response to an
initialisation input generated automatically in re-
sponse to the sensor data having predetermined val-
ues.

2. A portable mobile telecommunications device (17)
according to Claim 1, wherein the initialisation input
is generated in response to sensor data reflecting a
detected speed above a predetermined threshold.

3. A portable mobile telecommunications device (17)
according to Claim 1 or 2, controlled by the executed
application to process the driving information to gen-
erate a driving score to be transmitted via the wire-
less telecommunications module (31) to a remote
system or to be stored in the memory (34) of the
mobile device (17).

4. A portable mobile telecommunications device (17)
according to any preceding claim, controlled by the
executed application to:

manage voice-calls incoming to the mobile de-
vice during a driving period;
enable a hands-free mode of operation on de-
tection of a driving period, optionally wherein the
hand-free mode of operation comprises ena-
bling voice-activated commands on the mobile
telecommunications device (17); and/or
down-sample sensor data from a first sampling
rate to a second sampling and store the sensor
data as driving information at said second sam-
pling rate to the memory (34).

5. A portable mobile telecommunications device (17)
according to any preceding claim, controlled by the
executed application to process sensor data from
the sensor set during a plurality of driving periods to
derive driving information associated with how the
vehicle (3) is driven for each of the driving periods,
the sensor data being processed during a first set of
driving periods defining a benchmark against which
sensor data is compared during subsequent sets of
driving periods.

6. A portable mobile telecommunications device (17)
according to any preceding claim, comprising an
event detector for detecting the occurrence of a pre-
determined event by correlating the sensor data
against at least one event indication model, the at
least one event indication model comprising a set of
predetermined data values that the event detector
is arranged to compare against corresponding sen-
sor data, optionally wherein:

the event indication model comprises a se-
quence of predetermined data values, the se-
quence being associated by a function of time;
the event indication model comprises a pattern
of predetermined data values and the event de-
tector is arranged to detect the occurrence of an
event by carrying out pattern recognition by
matching sensor data values to the pattern of
predetermined data values of the event indica-
tion model; and/or
the mobile telecommunications device (17) is
controlled by the executed application to modify
the at least one event indication model in re-
sponse to a benchmark.

7. A portable mobile telecommunications device (17)
according to any preceding claim, controlled by the
executed application to detect the occurrence of a
predetermined event of significance, such as a
crash, and in response take at least one predeter-
mined action such as:

(i) storing driving information associated with
that event to the memory (34);
(ii) storing driving information captured at a high-
er sampling rate than when an event is not de-
tected;
(iii) transmitting driving information via the wire-
less telecommunication module (31) of the mo-
bile telecommunication device (17), to a remote
system, such as a remote data logging system;
and/or
(iv) providing feedback to a user to indicate that
an event has been detected, optionally the mo-
bile telecommunications device (17) being con-
figured to receive a user interaction to confirm
or deny whether the detected event has actually
occurred following said feedback, the feedback
ideally comprises notifying a user that a further
action has been scheduled, and will be taken
within a predetermined period, the mobile tele-
communications device (17) being ideally fur-
ther configured to receive a user interaction to
confirm or deny whether the further scheduled
action should be taken within a predetermined
period.

8. A portable mobile telecommunications device (17)
according to Claim 7, wherein the at least one pre-
determined action comprises communicating to a re-
mote system that an event has been detected, the
mobile telecommunications device (17) being ideally
further configured to receive from the remote system
a request to transmit to the remote system selected
portions of the driving information associated with
the detected event, and operate the wireless tele-
communication module (31) to transmit the request-
ed driving information.
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9. A portable mobile telecommunications device (17)
according to any preceding claim, wherein the mem-
ory (34) comprises a long term memory (34b) for
persistently storing driving information and a short
term memory (34a) for transiently storing driving in-
formation, the short term memory (34a) being ar-
ranged to receive driving information at a higher up-
date rate than the long term memory (34b),
optionally the mobile telecommunications device
(17) being controlled by the executed application:

to write driving information to the short term
memory (34a) at a predetermined update rate
during the driving period in a predetermined se-
quence, the mobile telecommunications device
(17) being further controlled to overwrite the driv-
ing information previously written to the short
term memory (34a) in accordance with the pre-
determined sequence; and/or
to detect the occurrence of a predetermined
event of significance, such as a crash, and in
response transfer data from the short term mem-
ory (34a) to the long term memory (34b).

10. A portable mobile telecommunications device (17)
according to any preceding claim, further arranged
to interface with an external device, such as an en-
gine management system, the external device hav-
ing access to external driving information associated
with the behaviour and/or condition of the vehicle
(3), the mobile telecommunications device (17) be-
ing arranged to receive at least a portion of the ex-
ternal driving information from the external device,
optionally wherein the mobile telecommunications
device is arranged to interface with the external de-
vice wirelessly.

11. A portable mobile telecommunications device (17)
according to any preceding claim, controlled by the
executed application to determine a unique identifier
associated with the mobile telecommunications de-
vice (17) and retrieve from the memory (34) and
transmit via the wireless telecommunication module
(31) to a remote system said driving information
paired with said unique identifier.

12. A data-logging system for logging driving information
from a remote portable mobile telecommunications
device (17) according to any preceding claim, the
data logging system comprising:

a database for storing a plurality of accounts,
each account having a unique identifier and the
database being arranged to store driving infor-
mation associated with at least one of a vehicle
(3) and a driver;
a communications interface arranged to com-
municate with a remote mobile telecommunica-

tions device (17) according to any preceding
claim, and receive therefrom:

a unique identifier for association of the mo-
bile telecommunications device (17) with a
corresponding one of the plurality of ac-
counts; and
driving information to be logged to that cor-
responding account.

13. A data-logging system according to Claim 12, where-
in the driving information comprises at least one of
a driving score and sensor data captured and proc-
essed by the portable mobile telecommunications
device (17) during a driving period during which the
mobile device is removably installed to a vehicle (3)
being driven by a driver.

14. A method of logging driving information associated
with a vehicle (3) when driven, the method compris-
ing:

providing a portable mobile telecommunications
device (17) to the vehicle (3) and generating
sensor data associated with the behaviour of the
vehicle when driven, the mobile telecommuni-
cations device comprising a memory (34);
processing, at the mobile telecommunications
device, sensor data from a sensor set compris-
ing at least one of an image sensor (21), an audio
sensor (27), an accelerometer (23) and a posi-
tioning module (25), during a driving period to
derive driving information associated with how
the vehicle (3) is driven; and
storing a selection of the driving information to
the memory (34) of the mobile telecommunica-
tions device (17);
characterised in that the method further com-
prises registering the start of the driving period
during which the mobile telecommunications de-
vice (17) is removably installed to the vehicle (3)
and the vehicle is being driven by a driver, the
start of the driving period being registered in re-
sponse to an initialisation input generated auto-
matically in response to the sensor data having
predetermined values.

15. A software application for use with a portable mobile
telecommunications device according to any of
Claims 1 to 11, the software application being down-
loadable to the portable mobile telecommunications
device and being arranged to control the mobile de-
vice to:

process, at the mobile telecommunications de-
vice, sensor data selected from a sensor set
comprising at least one of an image sensor (21),
an audio sensor (27), an accelerometer (23) and
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a positioning module (25), during a driving peri-
od to derive driving information associated with
how the vehicle (3) is driven; and
store a selection of the driving information to a
memory (34) of the mobile telecommunications
device (17)
characterised in that the software application
is arranged to control the mobile telecommuni-
cations device to register the start of the driving
period during which the mobile telecommunica-
tions device (17) is removably installed to the
vehicle (3) and the vehicle (3) is being driven by
a driver, the start of the driving period being reg-
istered in response to an initialisation input gen-
erated automatically in response to the sensor
data having predetermined values.

Patentansprüche

1. Tragbare mobile Telekommunikationsvorrichtung
(17), die eingerichtet ist, um Sensordaten zu erzeu-
gen, die mit dem Verhalten eines Fahrzeugs (3) ver-
knüpft sind, und die konfiguriert ist, um Fahrinforma-
tionen zu protokollieren, die mit dem Fahrzeug (3)
während einer Fahrperiode verknüpft sind, wenn die
tragbare mobile Telekommunikationsvorrichtung in-
nerhalb und an dem Fahrzeug (3) entfernbar instal-
liert ist und das Fahrzeug mittels eines Fahrers ge-
fahren wird, wobei die tragbare mobile Telekommu-
nikationsvorrichtung (17) Folgendes umfasst:

einen Sensorsatz, der einen Bildsensor (21), ei-
nen Audiosensor (27), einen Beschleunigungs-
messer (23) und/oder ein Positionierungsmodul
(25) umfasst;
einen Prozessor (33) zum Verarbeiten von
Sensordaten von dem Sensorsatz, um die Fahr-
informationen abzuleiten;
einen Speicher (34) zum Speichern der abge-
leiteten Fahrinformationen; und
ein drahtloses Telekommunikationsmodul (31),
das betriebsfähig ist, um eine Anwendung her-
unterzuladen;
wobei die tragbare mobile Telekommunikati-
onsvorrichtung (17) in Verwendung eingerichtet
ist, um die heruntergeladene Anwendung aus-
zuführen, um die tragbare mobile Telekommu-
nikationsvorrichtung (17) für Folgendes zu steu-
ern:

Verarbeiten von Sensordaten von dem
Sensorsatz während der Fahrperiode, um
Fahrinformationen abzuleiten, die damit
verknüpft sind, wie das Fahrzeug (3) gefah-
ren wird; und
Speichern einer Auswahl der Fahrinforma-
tionen in dem Speicher (34),

dadurch gekennzeichnet, dass die tragbare
mobile Telekommunikationsvorrichtung (17) in
Verwendung eingerichtet ist, um die herunter-
geladene Anwendung auszuführen, um die trag-
bare mobile Telekommunikationsvorrichtung
(17) zu steuern, um den Beginn der Fahrperiode
als Reaktion auf eine automatisch erzeugte In-
itialisierungseingabe als Reaktion auf die Sens-
ordaten, die zuvor bestimmte Werte aufweisen,
zu registrieren.

2. Tragbare mobile Telekommunikationsvorrichtung
(17) nach Anspruch 1, wobei die Initialisierungsein-
gabe als Reaktion auf Sensordaten erzeugt wird, die
eine erfasste Geschwindigkeit über einer zuvor be-
stimmten Schwelle widerspiegeln.

3. Tragbare mobile Telekommunikationsvorrichtung
(17) nach Anspruch 1 oder 2, die mittels der ausge-
führten Anwendung gesteuert wird, um die Fahrin-
formationen zu verarbeiten, um eine Fahrbewer-
tungsziffer zu erzeugen, die über das drahtlose Te-
lekommunikationsmodul (31) an ein entferntes Sys-
tem zu übertragen ist oder um in dem Speicher (34)
der mobilen Vorrichtung (17) gespeichert zu werden.

4. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die mittels der ausgeführten Anwendung für Folgen-
des gesteuert wird:

Verwalten von Sprachanrufen, die während ei-
ner Fahrperiode auf der mobilen Vorrichtung
eingehen;
Anschalten eines Freihandbetriebsmodus bei
Erfassung einer Fahrperiode, optional wobei der
Freihandbetriebsmodus das Anschalten von
sprachaktivierten Befehlen auf der mobilen Te-
lekommunikationsvorrichtung (17) umfasst;
und/oder
Heruntertasten von Sensordaten von einer ers-
ten Abtastrate zu einer zweiten Abtastrate und
Speichern der Sensordaten als Fahrinformatio-
nen an der zweiten Abtastrate in den Speicher
(34).

5. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die mittels der ausgeführten Anwendung gesteuert
wird, um Sensordaten von dem Sensorsatz während
mehrerer Fahrperioden zu verarbeiten, um Fahrin-
formationen abzuleiten, die damit verknüpft sind, wie
das Fahrzeug (3) für jede der Fahrperioden gefahren
wird, wobei die Sensordaten, die während eines ers-
ten Satzes von Fahrperioden verarbeitet werden, ei-
nen Bezugspunkt definieren, mit dem Sensordaten
während nachfolgender Sätze von Fahrperioden
verglichen werden.
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6. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die einen Ereigniserfasser zum Erfassen des Auftre-
tens eines zuvor bestimmten Ereignisses mittels
Korrelierens der Sensordaten mit wenigstens einem
Ereignisanzeigemodell, umfasst, wobei das wenigs-
tens eine Ereignisanzeigemodell einen Satz von zu-
vor bestimmten Datenwerten umfasst, für die der Er-
eigniserfasser eingerichtet ist, um sie mit entspre-
chenden Sensordaten zu vergleichen, optional wo-
bei:

das Ereignisanzeigemodell eine Folge von zu-
vor bestimmten Datenwerten umfasst, wobei die
Folge mittels einer Zeitfunktion verknüpft ist;
das Ereignisanzeigemodell ein Muster von zu-
vor bestimmten Datenwerten umfasst und der
Ereigniserfasser eingerichtet ist, um das Auftre-
ten eines Ereignisses mittels Durchführens ei-
ner Mustererkennung mittels Abgleichens von
Sensordatenwerten mit dem Muster von zuvor
bestimmten Datenwerten des Ereignisanzeige-
modells zu erfassen; und/oder
die mobile Telekommunikationsvorrichtung (17)
mittels der ausgeführten Anwendung gesteuert
wird, um das wenigstens eine Ereignisanzeige-
modell als Reaktion auf einen Bezugspunkt zu
modifizieren.

7. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die mittels der ausgeführten Anwendung gesteuert
wird, um das Auftreten eines zuvor bestimmten Er-
eignisses von Bedeutung, wie etwa eines Unfalls,
zu erfassen und als Reaktion darauf wenigstens eine
zuvor bestimmte Aktion zu ergreifen, wie etwa:

(i) Speichern von Fahrinformationen, die mit die-
sem Ereignis verknüpft sind, in dem Speicher
(34);
(ii) Speichern von Fahrinformationen, die mit ei-
ner höheren Abtastrate festgehalten werden, als
wenn kein Ereignis erfasst wird;
(iii) Übertragen von Fahrinformationen über das
drahtlose Telekommunikationsmodul (31) der
mobilen Telekommunikationsvorrichtung (17)
an ein entferntes System, wie etwa ein entfern-
tes Datenprotokollierungssystem; und/oder
(iv) Bereitstellen einer Rückmeldung an einen
Benutzer, um anzuzeigen, dass ein Ereignis er-
fasst wurde, optional wobei die mobile Telekom-
munikationsvorrichtung (17) konfiguriert ist, um
eine Benutzerinteraktion zu empfangen, um zu
bestätigen oder abzulehnen, ob das erfasste Er-
eignis der Rückmeldung folgend tatsächlich auf-
getreten ist, wobei die Rückmeldung idealerwei-
se ein Benachrichtigen eines Benutzers um-
fasst, dass eine weitere Aktion geplant wurde

und innerhalb einer zuvor bestimmten Zeitperi-
ode ergriffen wird, wobei die mobile Telekom-
munikationsvorrichtung (17) idealerweise ferner
konfiguriert ist, um eine Benutzerinteraktion zu
empfangen, um zu bestätigen oder abzulehnen,
ob die weitere geplante Aktion innerhalb einer
zuvor bestimmten Zeitperiode ergriffen werden
sollte.

8. Tragbare mobile Telekommunikationsvorrichtung
(17) nach Anspruch 7, wobei die wenigstens eine
zuvor bestimmte Aktion ein Kommunizieren an ein
entferntes System, dass ein Ereignis erfasst wurde,
umfasst, wobei die mobile Telekommunikationsvor-
richtung (17) idealerweise ferner konfiguriert ist, um
eine Anforderung von dem entfernten System zu
empfangen, um ausgewählte Teile der Fahrinforma-
tionen an das entfernte System zu übertragen, die
mit dem erfassten Ereignis verknüpft sind, und das
drahtlose Telekommunikationsmodul (31) zu betrei-
ben, um die angeforderten Fahrinformationen zu
übertragen.

9. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
wobei der Speicher (34) einen Langzeitspeicher
(34b) zum anhaltenden Speichern von Fahrinforma-
tionen und einen Kurzzeitspeicher (34a) zum vorü-
bergehenden Speichern von Fahrinformationen um-
fasst, wobei der Kurzzeitspeicher (34) eingerichtet
ist, um Fahrinformationen mit einer höheren Aktua-
lisierungsrate als der Langzeitspeicher (34b) zu
empfangen,
optional wobei die mobile Telekommunikationsvor-
richtung (17) mittels der ausgeführten Anwendung
gesteuert wird, um:

Fahrinformationen in den Kurzzeitspeicher
(34a) mit einer zuvor bestimmten Aktualisie-
rungsrate während der Fahrperiode in einer zu-
vor bestimmten Folge zu schreiben, wobei die
mobile Telekommunikationsvorrichtung (17)
ferner gesteuert wird, um die zuvor in den Kurz-
zeitspeicher (34a) geschriebenen Fahrinforma-
tionen gemäß der zuvor bestimmten Sequenz
zu überschreiben; und/oder
das Auftreten eines zuvor bestimmten Ereignis-
ses von Bedeutung, wie etwa eines Unfalls zu
erfassen, und als Reaktion darauf, Daten aus
dem Kurzzeitspeicher (34a) in den Langzeit-
speicher (34b) zu übertragen.

10. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die ferner eingerichtet ist, um als Schnittstelle mit
einer externen Vorrichtung zu agieren, wie etwa ei-
nem Motorverwaltungssystem, wobei die externe
Vorrichtung Zugriff auf externe Fahrinformationen
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aufweist, die mit dem Verhalten und/oder Zustand
des Fahrzeugs (3) verknüpft sind, wobei die mobile
Telekommunikationsvorrichtung (17) eingerichtet
ist, um wenigstens einen Teil der externen Fahrin-
formationen von der externen Vorrichtung zu emp-
fangen,
optional wobei die mobile Telekommunikationsvor-
richtung eingerichtet ist, um mit der externen Vor-
richtung drahtlos als Schnittstelle zu agieren.

11. Tragbare mobile Telekommunikationsvorrichtung
(17) nach einem der vorhergehenden Ansprüche,
die mittels der ausgeführten Anwendung gesteuert
wird, um einen eindeutigen Bezeichner, der mit der
mobilen Telekommunikationsvorrichtung (17) ver-
knüpft ist, zu bestimmen und über das drahtlose Te-
lekommunikationsmodul (31) an ein entferntes Sys-
tem, die mit dem eindeutigen Bezeichner gepaarten
Fahrinformationen aus dem Speicher (34) abzurufen
und zu übertragen.

12. Datenprotokollierungssystem zum Protokollieren
von Fahrinformationen von einer entfernten tragba-
ren mobilen Telekommunikationsvorrichtung (17)
nach einem der vorhergehenden Ansprüche, wobei
das Datenprotokollierungssystem Folgendes um-
fasst:

eine Datenbank zum Speichern mehrerer Kon-
ten, wobei jedes Konto einen eindeutigen Be-
zeichner aufweist, und die Datenbank eingerich-
tet ist, um Fahrinformationen zu speichern, die
mit einem Fahrzeug (3) und/oder einem Fahrer
verknüpft sind;
eine Kommunikationsschnittstelle, die einge-
richtet ist, um mit einer entfernten mobilen Te-
lekommunikationsvorrichtung (17) nach einem
der vorhergehenden Ansprüche zu kommuni-
zieren und Folgendes davon zu empfangen:

einen eindeutigen Bezeichner für eine Ver-
knüpfung der mobilen Telekommunikati-
onsvorrichtung (17) mit einem entspre-
chenden von mehreren Konten; und
Fahrinformationen, die in diesem entspre-
chenden Konto protokolliert werden sollen.

13. Datenprotokollierungssystem nach Anspruch 12,
wobei die Fahrinformationen eine Fahrbewertungs-
ziffer und/oder Sensordaten umfassen, die mittels
der tragbaren mobilen Telekommunikationsvorrich-
tung (17) während einer Fahrperiode festgehalten
und verarbeitet werden, während der die mobile Vor-
richtung an einem Fahrzeug (3) entfernbar installiert
ist, das mittels eines Fahrers gefahren wird.

14. Verfahren zum Protokollieren von Fahrinformatio-
nen, die mit einem Fahrzeug (3) verknüpft sind, wenn

es gefahren wird, wobei das Verfahren Folgendes
umfasst:

Bereitstellen einer tragbaren mobilen Telekom-
munikationsvorrichtung (17) für das Fahrzeug
(3) und Erzeugen von Sensordaten, die mit dem
Verhalten des Fahrzeugs, wenn es gefahren
wird, verknüpft sind, wobei die mobile Telekom-
munikationsvorrichtung einen Speicher (34)
umfasst;
Verarbeiten, an der mobilen Telekommunikati-
onsvorrichtung von Sensordaten von einem
Sensorsatz, der einen Bildsensor (21), einen
Audiosensor (27), einen Beschleunigungsmes-
ser (23) und/oder ein Positionierungsmodul (25)
umfasst, während einer Fahrperiode, um Fahr-
informationen abzuleiten, die damit verknüpft
sind, wie das Fahrzeug (3) gefahren wird; und
Speichern einer Auswahl der Fahrinformationen
in dem Speicher (34) der mobilen Telekommu-
nikationsvorrichtung (17);
dadurch gekennzeichnet, dass das Verfahren
ferner ein Registrieren des Beginns der Fahrpe-
riode umfasst, während der die mobile Telekom-
munikationsvorrichtung (17) an dem Fahrzeug
(3) entfernbar installiert ist und das Fahrzeug
mittels eines Fahrers gefahren wird, wobei der
Beginn der Fahrperiode als Reaktion auf eine
automatisch erzeugte Initialisierungseingabe
als Reaktion auf die Sensordaten, die zuvor be-
stimmte Werte aufweisen, registriert wird.

15. Softwareanwendung zur Verwendung mit einer trag-
bare mobile Telekommunikationsvorrichtung nach
einem der Ansprüche 1 bis 11, wobei die Software-
anwendung auf die tragbare mobile Telekommuni-
kationsvorrichtung herunterladbar ist und dafür ein-
gerichtet ist, um die mobile Vorrichtung für Folgen-
des zu steuern:

Verarbeiten, an der mobilen Telekommunikati-
onsvorrichtung, von Sensordaten, die aus ei-
nem Sensorsatz ausgewählt sind, der einen
Bildsensor (21), einen Audiosensor (27), einen
Beschleunigungsmesser (23) und/oder ein Po-
sitionsbestimmungsmodul (25) umfasst, wäh-
rend einer Fahrperiode, um Fahrinformationen
abzuleiten, die damit verknüpft sind, wie das
Fahrzeug (3) gefahren wird; und
Speichern einer Auswahl der Fahrinformationen
in einem Speicher (34) der mobilen Telekom-
munikationsvorrichtung (17)
dadurch gekennzeichnet, dass die Software-
anwendung eingerichtet ist, um die mobile Te-
lekommunikationsvorrichtung zu steuern, um
den Beginn der Fahrperiode zu registrieren,
während der die mobile Telekommunikations-
vorrichtung (17) an dem Fahrzeug (3) entfernbar
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installiert ist und das Fahrzeug (3) mittels eines
Fahrers gefahren wird, wobei der Beginn der
Fahrperiode als Reaktion auf eine automatisch
erzeugte Initialisierungseingabe als Reaktion
auf die Sensordaten, die zuvor bestimmte Werte
aufweisen, registriert wird.

Revendications

1. Dispositif de télécommunication mobile portable (17)
conçu pour générer des données de capteur asso-
ciées au comportement d’un véhicule (3) et configuré
pour consigner des informations de conduite asso-
ciées au véhicule (3) pendant une période de con-
duite, lorsque le dispositif de télécommunication mo-
bile portable se trouve dans le véhicule (3) et est
installé de manière amovible dans celui-ci et que le
véhicule est conduit par un conducteur, le dispositif
de télécommunication mobile portable (17)
comprenant :

un ensemble de capteurs comprenant au moins
un capteur d’image (21) et/ou un capteur audio
(27) et/ou un accéléromètre (23) et/ou un mo-
dule de positionnement (25) ;
un processeur (33) pour traiter des données de
capteur provenant de l’ensemble de capteurs
pour déduire lesdites informations de conduite ;
une mémoire (34) pour stocker lesdites informa-
tions de conduite déduites ; et
un module de télécommunication sans fil (31)
permettant de télécharger une application ;
lors de l’utilisation, le dispositif de télécommu-
nication mobile portable (17) étant conçu pour
exécuter l’application téléchargée pour com-
mander le dispositif de télécommunication mo-
bile portable (17) pour :

traiter des données de capteur provenant
de l’ensemble de capteurs pendant la pé-
riode de conduite pour déduire des informa-
tions de conduite associées à la manière
dont le véhicule (3) est conduit ; et
stocker une sélection des informations de
conduite dans la mémoire (34)

caractérisé en ce que le dispositif de télécom-
munication mobile portable (17) est conçu, lors
de l’utilisation, pour exécuter l’application télé-
chargée pour commander le dispositif de télé-
communication mobile portable (17) pour enre-
gistrer le début de la période de conduite en ré-
ponse à une entrée d’initialisation générée auto-
matiquement en réponse au fait que les don-
nées de capteur ont des valeurs prédétermi-
nées.

2. Dispositif de télécommunication mobile portable (17)
selon la revendication 1, dans lequel l’entrée d’ini-
tialisation est générée en réponse au fait que les
données de capteur reflètent une vitesse détectée
au-dessus d’un seuil prédéterminé.

3. Dispositif de télécommunication mobile portable (17)
selon la revendication 1 ou 2, commandé par l’ap-
plication exécutée pour traiter les informations de
conduite pour générer un score de conduite à trans-
mettre par l’intermédiaire du module de télécommu-
nication sans fil (31) à un système à distance ou à
stocker dans la mémoire (34) du dispositif mobile
(17).

4. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
commandé par l’application exécutée pour :

gérer des appels vocaux entrants sur le dispo-
sitif mobile pendant une période de conduite ;
activer un mode de fonctionnement mains libres
lors de la détection d’une période de conduite,
facultativement dans lequel le mode de fonction-
nement mains libres comprend l’activation d’ins-
tructions à commande vocale sur le dispositif de
télécommunication mobile (17) ; et/ou
sous-échantillonner des données de capteur
d’une première fréquence d’échantillonnage à
une seconde fréquence d’échantillonnage et
stocker les données de capteur en tant qu’infor-
mations de conduite à ladite seconde fréquence
d’échantillonnage dans la mémoire (34).

5. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
commandé par l’application exécutée pour traiter
des données de capteur provenant de l’ensemble
de capteurs pendant une pluralité de périodes de
conduite pour déduire des informations de conduite
associées à la manière dont le véhicule (3) est con-
duit pour chacune des périodes de conduite, les don-
nées de capteur étant traitées pendant un premier
ensemble de périodes de conduite définissant une
référence à laquelle les données de capteur sont
comparées pendant des ensembles ultérieurs de pé-
riodes de conduite.

6. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
comprenant un détecteur d’événement permettant
de détecter la survenue d’un événement prédéter-
miné en corrélant les données de capteur avec au
moins un modèle d’indication d’événement, le ou les
modèles d’indication d’événement comprenant un
ensemble de valeurs de données prédéterminées
que le détecteur d’événement est conçu pour com-
parer avec des données de capteur correspondan-
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tes, facultativement dans lequel :

le modèle d’indication d’événement comprend
une séquence de valeurs de données prédéter-
minées, la séquence étant associée par une
fonction du temps ;
le modèle d’indication d’événement comprend
un schéma de valeurs de données prédétermi-
nées et le détecteur d’événement est conçu pour
détecter la survenue d’un événement en effec-
tuant une reconnaissance de schéma en faisant
correspondre des valeurs de données de cap-
teur au schéma de valeurs de données prédé-
terminées du modèle d’indication d’événement ;
et/ou
le dispositif de télécommunication mobile (17)
est commandé par l’application exécutée pour
modifier le ou les modèles d’indication d’événe-
ment en réponse à une référence.

7. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
commandé par l’application exécutée pour détecter
la survenue d’un événement important prédétermi-
né, tel qu’une collision, et en réponse entreprendre
au moins une action prédéterminée telle que :

(i) le stockage d’informations de conduite asso-
ciées à cet événement dans la mémoire (34) ;
(ii) le stockage d’informations de conduite re-
cueillies à une fréquence d’échantillonnage plus
élevée que lorsqu’un événement n’est pas
détecté ;
(iii) la transmission d’informations de conduite
par l’intermédiaire du module de télécommuni-
cation sans fil (31) du dispositif de télécommu-
nication mobile (17), à un système à distance,
tel qu’un système de consignation de données
à distance ; et/ou
(iv) la fourniture d’une rétroaction à un utilisateur
pour indiquer qu’un événement a été détecté,
facultativement le dispositif de télécommunica-
tion mobile (17) étant configuré pour recevoir
une interaction utilisateur pour confirmer ou in-
firmer que l’événement détecté s’est réellement
produit à la suite de ladite rétroaction, la rétroac-
tion comprend idéalement la notification d’un uti-
lisateur qu’une autre action a été planifiée et se-
ra entreprise dans une période prédéterminée,
le dispositif de télécommunication mobile (17)
étant idéalement en outre configuré pour rece-
voir une interaction utilisateur pour confirmer ou
infirmer que l’autre action planifiée doit être en-
treprise dans une période prédéterminée.

8. Dispositif de télécommunication mobile portable (17)
selon la revendication 7, dans lequel la ou les actions
prédéterminées comprend ou comprennent la com-

munication à un système à distance qu’un événe-
ment a été détecté, le dispositif de télécommunica-
tion mobile (17) étant idéalement en outre configuré
pour recevoir du système à distance une demande
pour transmettre au système à distance des parties
sélectionnées des informations de conduite asso-
ciées à l’événement détecté, et faire fonctionner le
module de télécommunication sans fil (31) pour
transmettre les informations de conduite deman-
dées.

9. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
dans lequel la mémoire (34) comprend une mémoire
à long terme (34b) pour stocker de manière persis-
tante des informations de conduite et une mémoire
à court terme (34a) pour stocker de manière transi-
toire des informations de conduite, la mémoire à
court terme (34a) étant conçue pour recevoir des
informations de conduite à une fréquence de mise
à jour plus élevée que la mémoire à long terme (34b),
facultativement le dispositif de télécommunication
mobile (17) étant commandé par l’application
exécutée :

pour écrire des informations de conduite dans
la mémoire à court terme (34a) à une fréquence
de mise à jour prédéterminée pendant la période
de conduite dans une séquence prédéterminée,
le dispositif de télécommunication mobile (17)
étant en outre commandé pour écraser les in-
formations de conduite précédemment écrites
dans la mémoire à court terme (34a) conformé-
ment à la séquence prédéterminée ; et/ou
pour détecter la survenue d’un événement im-
portant prédéterminé, tel qu’une collision, et en
réponse transférer des données de la mémoire
à court terme (34a) vers la mémoire à long terme
(34b).

10. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
conçu en outre pour former une interface avec un
dispositif externe, tel qu’un système de gestion de
moteur, le dispositif externe ayant accès à des infor-
mations de conduite externes associées au compor-
tement et/ou à l’état du véhicule (3), le dispositif de
télécommunication mobile (17) étant conçu pour re-
cevoir au moins une partie des informations de con-
duite externes du dispositif externe,
facultativement dans lequel le dispositif de télécom-
munication mobile est conçu pour former une inter-
face sans fil avec le dispositif externe.

11. Dispositif de télécommunication mobile portable (17)
selon une quelconque revendication précédente,
commandé par l’application exécutée pour détermi-
ner un identifiant unique associé au dispositif de té-
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lécommunication mobile (17) et extraire de la mé-
moire (34) et transmettre par l’intermédiaire du mo-
dule de télécommunication sans fil (31) à un système
à distance lesdites informations de conduite appa-
riées audit identifiant unique.

12. Système de consignation de données destiné à con-
signer des informations de conduite provenant d’un
dispositif de télécommunication mobile portable à
distance (17) selon une quelconque revendication
précédente, le système de consignation de données
comprenant :

une base de données destinée à stocker une
pluralité de comptes, chaque compte ayant un
identifiant unique et la base de données étant
conçue pour stocker des informations de con-
duite associées à au moins un véhicule (3) et/ou
un conducteur ;
une interface de communication conçue pour
communiquer avec un dispositif de télécommu-
nication mobile à distance (17) selon une quel-
conque revendication précédente, et recevoir
de celui-ci :

un identifiant unique pour l’association du
dispositif de télécommunication mobile (17)
avec un compte correspondant de la plura-
lité de comptes ; et
des informations de conduite à consigner
dans ce compte correspondant.

13. Système de consignation de données selon la re-
vendication 12, dans lequel les informations de con-
duite comprennent au moins un score de conduite
et/ou des données de capteur recueillies et traitées
par le dispositif de télécommunication mobile porta-
ble (17) pendant une période de conduite pendant
laquelle le dispositif mobile est installé de manière
amovible dans un véhicule (3) qui est conduit par un
conducteur.

14. Procédé de consignation d’informations de conduite
associées à un véhicule (3) lors de la conduite, le
procédé comprenant :

la fourniture d’un dispositif de télécommunica-
tion mobile portable (17) dans le véhicule (3) et
la génération de données de capteur associées
au comportement du véhicule lors de la condui-
te, le dispositif de télécommunication mobile
comprenant une mémoire (34) ;
le traitement, au niveau du dispositif de télécom-
munication mobile, de données de capteur pro-
venant d’un ensemble de capteurs comprenant
au moins un capteur d’image (21) et/ou un cap-
teur audio (27) et/ou un accéléromètre (23) et/ou
un module de positionnement (25), pendant une

période de conduite pour déduire des informa-
tions de conduite associées à la manière dont
le véhicule (3) est conduit ; et
le stockage d’une sélection des informations de
conduite dans la mémoire (34) du dispositif de
télécommunication mobile (17) ;
caractérisé en ce que le procédé comprend en
outre l’enregistrement du début de la période de
conduite pendant laquelle le dispositif de télé-
communication mobile (17) est installé de ma-
nière amovible dans le véhicule (3) et le véhicule
est conduit par un conducteur, le début de la
période de conduite étant enregistré en réponse
à une entrée d’initialisation générée automati-
quement en réponse au fait que les données de
capteur ont des valeurs prédéterminées.

15. Application logicielle destinée à être utilisée avec un
dispositif de télécommunication mobile portable se-
lon l’une quelconque des revendications 1 à 11, l’ap-
plication logicielle pouvant être téléchargée sur le
dispositif de télécommunication mobile portable et
étant conçue pour commander le dispositif mobile
pour :

traiter, au niveau du dispositif de télécommuni-
cation mobile, des données de capteur sélec-
tionnées à partir d’un ensemble de capteurs
comprenant au moins un capteur d’image (21)
et/ou un capteur audio (27) et/ou un accéléro-
mètre (23) et/ou un module de positionnement
(25), pendant une période de conduite pour dé-
duire des informations de conduite associées à
la manière dont le véhicule (3) est conduit ; et
stocker une sélection des informations de con-
duite dans une mémoire (34) du dispositif de
télécommunication mobile (17)
caractérisé en ce que l’application logicielle est
conçue pour commander le dispositif de télé-
communication mobile pour enregistrer le début
de la période de conduite pendant laquelle le
dispositif de télécommunication mobile (17) est
installé de manière amovible dans le véhicule
(3) et le véhicule (3) est conduit par un conduc-
teur, le début de la période de conduite étant
enregistré en réponse à une entrée d’initialisa-
tion générée automatiquement en réponse au
fait que les données de capteur ont des valeurs
prédéterminées.

53 54 



EP 3 255 613 B1

30



EP 3 255 613 B1

31



EP 3 255 613 B1

32



EP 3 255 613 B1

33



EP 3 255 613 B1

34



EP 3 255 613 B1

35



EP 3 255 613 B1

36



EP 3 255 613 B1

37



EP 3 255 613 B1

38



EP 3 255 613 B1

39



EP 3 255 613 B1

40



EP 3 255 613 B1

41



EP 3 255 613 B1

42



EP 3 255 613 B1

43



EP 3 255 613 B1

44



EP 3 255 613 B1

45



EP 3 255 613 B1

46



EP 3 255 613 B1

47



EP 3 255 613 B1

48



EP 3 255 613 B1

49



EP 3 255 613 B1

50



EP 3 255 613 B1

51



EP 3 255 613 B1

52



EP 3 255 613 B1

53



EP 3 255 613 B1

54



EP 3 255 613 B1

55

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• US 2010157061 A [0005]
• DE 202008013951 [0006]

• US 2010039254 A [0007]

Non-patent literature cited in the description

• GEORGGI LABRADOR et al. TRAC-IT - A Software
Architecture Supporting Simultaneous Travel Behav-
iour Data Collection & Real-time Location-Based
Services for GPS-Enabled Mobile Phones. Proceed-
ings of the National Academy of Sciences’ Transpor-
tation Research Board 88th Annual Meeting, 01 Jan-
uary 2009 [0008]


	bibliography
	description
	claims
	drawings
	cited references

